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ABSTRACT   
 
The implementation of on-shore wind energy is an important goal of 
renewable energy policy for many countries. While many of the barriers to 
implementation of wind energy have been resolved there exists a fundamental 
conflict between landscape and the installation of turbines.  
 
This project investigates the phenomenon of the spatial planning system and 
its relationship to the implementation of wind energy. The broader context of 
the research is set by the question; “How can the spatial planning system 
contribute to the successful implementation of on-shore wind energy? “  
 
This study uses the history of wind energy implementation in Denmark as a 
case study to investigate the role of spatial planning in on-shore wind energy 
implementation. The study finds that Denmark’s wind energy implementation 
has been successful and that among other factors, the spatial planning 
system has contributed to this success. Along with the case study, rational 
and communicative spatial planning theory have been used  to identify three 
transferable lessons from the Danish case that may be useful to other 
countries in the early stages of implementing on-shore wind energy.  These 
lessons are that the spatial planning system should involve stakeholders, 
provide certainty and avoid surprise, and support public policy for wind 
energy.
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1 INTRODUCTION 
 
1.1 PROBLEM FIELD 
1.1.1 Renewable Energy 
In 1987 the Brundtland Report drew world-wide attention to the importance of 
sustainable development. In the early 1990s the United Nations Framework 
Convention on Climate Change recognised that the energy sector plays a 
major role in the policy for sustainable development. The energy sector is 
related to sustainable development in two significant ways. First, conventional 
fossil fuel based energy sources contribute to the greenhouse effect through 
emissions. Second, fossil fuel supplies are finite and cannot be expected to 
indefinitely meet the energy needs of the world’s growing population (Meyer, 
2003: 665-666).  
 
Presently, the known alternatives to energy production from fossil fuels are 
renewables and nuclear energy. There exist many social and environmental 
complications with nuclear energy. Renewable energy sources are desirable 
because of their contribution to greenhouse gas reduction and national 
security of energy supply without the complications of nuclear energy.   
  
Based on the move towards sustainable development there has been 
increased attention to and regulation for renewable energy around the world. 
For example, due to the 1997 Kyoto Protocol of the United Nations 
Framework Convention on Climate Change, which calls for the reduction of 
greenhouse gas emissions, renewable energy has become part of the 
international energy policy agenda (Europa, 2004a; EU Press Release 31 
May 2002). Further, European Union nations are affected by European Union 
Directive 2001/77/EC which sets a concrete target of 12% of total energy 
consumption from renewable sources by 2010 for member states (Europa, 
2004b).  
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Formal definitions of renewable energy sources vary from country to country, 
but there is broad agreement that wind energy, photovoltaic, and solar thermal 
energy are considered to be renewables. Other sources that are often 
considered renewable include hydropower and biomass (Reiche and 
Bechberger, 2004: 843-4).  Increasing dependence on renewable energy 
sources is complicated by various barriers to implementation. Most renewable 
energy technologies face cost disadvantages in comparison with conventional 
energy technologies (Enzensberger, et al, 2002:793). Technical difficulties 
with grid capacity and connectivity also present a barrier in some countries. 
After these immediate issues have been addressed, other major obstacles 
can be administrative systems, such as the spatial planning system, and 
public opposition.  
 
1.1.2 Wind Energy 
Like most other renewable energy sources, the implementation of wind energy 
occurs within a complex environment. Wind energy in particular can be 
substantially influenced by national energy policy, economic measures (Brunt 
and Spooner, 1998; Toke and Elliot, 2000), technological development (Neij et 
al, 2003), spatial planning (Kahn, 2003) and ownership structures (Danish 
Energy Authority, 1999). All of these factors in combination contribute to wind 
energy implementation.  
 
Wind energy is widely applicable because wind resources are available in 
most countries. Among the renewable energy technologies, wind energy is 
relatively mature and many countries have resolved cost (Wolsink, 1990: 50) 
and technology challenges.  Therefore many countries are using wind energy 
as a way to achieve environmental and supply security benefits. This can be 
seen from the widespread implementation of wind energy in Germany, Spain, 
the United Kingdom and Denmark (International Energy Agency, 2003). Wind 
energy can be produced from turbines placed on-shore or off-shore. However, 
on-shore is the most economical option, because turbine installation on-shore 
is much less expensive, and is therefore preferred where possible (Danish 
Energy Authority, 2002b: 2). 
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Regarding the implementation of on-shore wind turbines there is a 
fundamental land-use conflict; the impact of wind turbines on the landscape. 
This conflict has many dimensions which include: visual impacts, noise, 
shadow and light effects, and danger to birds and other animals (Boverket in 
Kahn 2003: 566).  This conflict is exacerbated because the benefits of wind 
energy (as discussed above) are experienced at the national or international 
levels while the costs are experienced locally where the turbines are installed 
(Khan, 2003:565).   
 
1.1.3 Spatial Planning 
The spatial planning system, which aims to regulate the constructed and 
natural environments, is a forum for addressing land-use challenges. In the 
case of wind energy, spatial planning has been identified by many observers 
(McKenzie Hedger 1995; Wolsink, 1996; Massy, 1998; Toke and Elliot, 2000; 
Bjerrum Jensen 2002; Beddoe and Chamberlin, 2003; Kahn, 2003) as a 
significant obstacle to implementation.  Planning systems have difficulty 
handling wind power projects for three main reasons: public opposition to wind 
power; lengthy, complicated and unpredictable application procedures; and 
inadequate strategic planning at the local level (Khan, 2003).  
 
1.2 RESEARCH QUESTION 
 
Looking at the problem field as we have described above led us to the 
following research question:  
 
How can the spatial planning system contribute to the successful 
implementation of on-shore wind energy?  
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1.3 UNDERSTANDING THE PROBLEM 
 
As explained above, wind energy implementation occurs in a complex 
environment and many different factors contribute to the eventual installation 
of wind turbines in the landscape. These factors include national energy 
policy, economic measures, technological development, spatial planning and 
ownership structures. It would be possible to study wind energy 
implementation from the perspective of any of these factors but we have 
chosen to study the way that the spatial planning system contributes to 
successful implementation of wind energy. We have chosen the spatial 
planning system because it is the arena for addressing land-use conflicts 
associated with the installation of wind turbines and because it has been 
identified as a problem area. However, by answering our research question 
about how spatial planning can support wind energy as a land-use, we can 
also see how spatial planning can become a contributor to sustainable 
development. 
 
For the purposes of this project our definition of spatial planning is “…the 
management and organisation of land-uses within the physical environment.” 
The aims of spatial planning can be multiple and the structures of planning 
systems are varied. Spatial planning is carried out through a system that 
reflects different styles of government and administration varying in their 
origins, their institutional arrangements, their policy tools, and their personnel 
(Healey, 1997: 75). A more complete discussion of spatial planning is given in 
Chapter 3. 
 
1.3.1 What is Success and How Can It Be Measured? 
Our research question focuses on successful implementation of wind energy.  
Therefore, a key concept for this project is to understand what is meant by 
successful implementation of wind energy in order to determine the 
contribution spatial planning can make to this success. There are many 
different ways to conceptualise the successful implementation of wind energy. 
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Here, we understand successful implementation to be an effective balance of 
landscape concerns and turbine installation.  The spatial planning system, 
which manages and organises land-uses within the physical environment, can 
contribute to achieving this balance.   
 
It is also important to be able to measure success.  While wind energy 
implementation is often measured in megawatts (MW), from a spatial planning 
perspective a more complex approach to measuring success is necessary to 
account for land-use considerations. Our understanding of success therefore 
combines the following three measures: 
1. The numerical extent of implementation, for example, the percent of the 
total electricity supply that comes from wind; 
2. The overall appropriate siting of wind turbines in the landscape, for 
example, protection of valuable landscapes or siting of turbines in 
geometric patterns (Christensen and Lund, 1998: 1) ; and 
3. The extent to which the public feels positively about the implementation 
of wind energy, expressed for example through lack of organised 
turbine opposition groups (Lauritsen et al, 1996; Christensen and Lund, 
1998: 1; Meyer, 2004: 29). 
 
The numerical approach to measuring success is a useful basis for 
determining if the number of installed turbines contributes significantly to an 
energy supply system, if government targets have been met and how the 
implementation of wind energy can compare to other countries.  Appropriate 
siting of wind turbines is highly subjective. Installed wind turbines become 
elements of the physical environment and therefore attempts should be made 
to integrate them in keeping with local landscape values. Overall appropriate 
siting of wind turbines demonstrates that the mechanisms put in place to 
integrate turbines into the landscape and protect certain areas have been 
effective. The extent to which the public feels positively about the 
implementation of wind energy is one measure of how effectively numerical 
targets and landscape concerns are being balanced.  
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How much electricity is produced from 2,936MW?  First of all, it is necessary to 
differentiate installed capacity (reported in MW) from actual production (reported in GWh).  
Generally, 1MW of installed capacity can be expected to produce 2 to 3 GWh of electricity 
in a year with normal wind conditions.  Electricity production is often explained in terms of 
number of households powered.  For reference, an average American household uses 
10,000 kWh of electricity per year, while an average British household uses 4,377 kWh per 
year and an average Danish household uses about 4,000 kWh per year (American Wind 
Energy Association; British Wind Energy Association; Danish Wind Industry Association).  
Using these consumption rates, 2,936MW of installed capacity generates enough 
electricity to power about 487,700 American homes, 1,114,000 British homes, or 
1,219,250 Danish homes.   
 
Box 1.1 Megawatts in perspective 
1.3.2 Denmark as a Success Story 
Wind energy implementation in Denmark is widely perceived to be a success 
story (Gipe, 1995: 57; Brunt and Spooner, 1998: 279; Christensen and Lund, 
1998: 1; Meyer, 2004: 25). Based on this perceived success a case study of 
wind energy implementation in Denmark can provide insight into how spatial 
planning can contribute to the successful implementation of wind energy.  
 
The widespread perception that Denmark is a success story is based primarily 
on numerical measures. The total installed capacity of wind turbines in 
Denmark was an estimated 2,936MW at the end of 2002 (International Energy 
Agency, 2003: 91).  The total electricity production from wind was 4,877 
gigawatt hours  (GWh) which represents about 14% of the total electricity 
demand in Denmark (ibid, 92).  This can be compared to 0.3% of the total 
electricity demand from wind in the United States and Sweden during the 
same year, 0.37% in the United Kingdom, 3.8% in Spain, and 4.7% in 
Germany (ibid).  These statistics indicate that Denmark is a world leader in 
terms of percentage of electricity obtained from wind power.   
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Wind turbines are widely disbursed throughout the Danish landscape.  Figure 
1.1, below, indicates the locations of land based wind turbines in Denmark as 
of 2002.  This wide dispersal of single or small groups of turbines is one of the 
defining factors of the development of wind energy in Denmark compared to 
other countries, where turbines are often concentrated in large farms in only a 
few locations (International Energy Agency, 2002: 105). From Figure 1.1 it is 
possible to see that turbine integration in the landscape varies throughout the 
country.  It is hard to determine if this meets the second success criteria but it 
is an interesting point to study. 
 
 
Figure 1.1: Turbine Generator Positions in Denmark  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Danish Energy Authority, 2002a: 8-9 
 
 
The final measure of Denmark’s success is the level of public support for wind 
turbines. There are two major indications of this. As of 2002, 150,000 Danish 
families owned wind turbines or shares in cooperatives (International Energy 
Agency, 2002: 105). Also, public attitude surveys of wind power in the 1990s 
have generally shown that around 80 % of the Danish population supports 
wind power (DWI, 1993 and Damborg, 2003 in Meyer, 2004: 29). 
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1.4 INTENDED BENEFICIARIES 
 
It is our expectation that lessons learned from the Danish case of wind energy 
implementation will be applicable to other countries, especially those that are 
in the early phases of on-shore wind energy implementation. In particular, due 
to the spatial planning perspective of the project, we intend that our work 
could be useful to spatial planners and policy makers who are considering the 
installation of wind turbines.  
 
1.5 OBJECTIVES 
 
The overarching objective for our project is: 
• To contribute to the development of spatial planning systems that 
support the successful implementation of wind energy.  
 
In order to meet this objective we have identified two practical tasks: 
• To evaluate the Danish case study of wind energy implementation; and 
• To develop transferable lessons for other countries based on the 
Danish case. 
 
1.6 STRUCTURE OF THE PROJECT 
 
In Chapter 1 we introduce the problem of how the spatial planning system can 
contribute to the successful implementation of wind energy and outline the key 
concepts that will be used to address this problem. Chapter 2 will introduce 
our methodology. In Chapter 3 we develop a theoretical foundation for the 
project based on spatial planning theory. Chapters 4 and 5 make up the case 
study of wind energy implementation in Denmark, with Chapter 4 introducing 
the Danish spatial planning system and Chapter 5 outlining the history of wind 
energy implementation in Denmark. In Chapter 6 we analyse the Danish case 
study. In Chapter 7 the conclusion outline the transferable lessons learned 
from the case study.  
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2 METHODOLOGY 
 
The starting point for this project was our recognition that there is an existing 
problem in implementing wind energy in many countries. The administrative 
spatial planning system often fails to support successful wind energy 
implementation. In this project we have used a problem-based approach to 
investigate how spatial planning systems can better support the successful 
implementation of wind energy.  
 
To investigate the problem, we have used rational and communicative 
planning theory combined with a qualitative case study of wind energy 
implementation in Denmark. The case study is based on semi-structured 
interviews and the review of literature from a wide variety of sources. We have 
analysed the case study using a combination of planning theory and 
observations from literature.  Finally, from this analysis we have arrived at 
three key lessons by which spatial planning systems can support the 
successful implementation of wind energy.   
 
A common concern with using qualitative research methods is that it is difficult 
to produce universal truths because of subjectivity and the unique nature of 
the situation being studied.  In response to this concern Leininger (1994) 
introduces the idea of transferability. Transferability focuses on general 
similarities of findings under similar environmental conditions, contexts or 
circumstances (Leininger, in Morse, 1994:107).  This means that although 
qualitative results are not usually universally applicable to other situations, it is 
possible to make conclusions that can be meaningful in other contexts.  In our 
study, we believe that other countries can benefit from the Danish experience 
of successful wind energy implementation.  With this in mind, the aim of our 
study is to produce transferable lessons about the spatial planning system 
that can be useful to other countries.  
 
Regarding case study methodology, it is important to reflect on the fact that 
the story being told is a constructed reality based on the information sources 
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used.  In this study, we recognise that our case is only one version of the story 
of spatial planning and wind energy implementation in Denmark.  In order to 
make the case as reflective as possible of varying viewpoints, we have 
included information from a wide variety of sources and stakeholders.   
 
2.1 THE CASE OF DENMARK 
 
Within the broader context of our research question about the role that local 
spatial planning plays in implementing wind energy, we have constructed a 
single, descriptive case study.  This case study is the history of spatial 
planning and wind energy implementation in Denmark.  Case study 
methodology is appropriate for the investigation of a particular phenomenon 
within the broader context in which the phenomenon is occurring (Yin, 1993: 
31).  In our study, we are interested in the phenomenon of the spatial planning 
system and its relationship to the successful implementation of wind energy.  
However, for several reasons it is not possible to study this phenomenon 
without also studying the context in which it has occurred.  First, spatial 
planning is part of a large and complex system designed to balance conflicting 
land-use interests within a political context.  Second, Denmark’s energy policy 
has been set in response to varying stimuli that have changed over time.  
Also, while the spatial planning system has been an important factor for the 
success of wind energy in Denmark, many other factors have also been 
critical in ensuring this success.  For these reasons, case study methodology, 
which sets the spatial planning system within a broader context, is ideal.   
 
Denmark has been selected as the case because Danish wind energy 
implementation is very broadly considered to be a success story (Gipe, 1995: 
57; Brunt and Spooner, 1998: 279; Christensen and Lund, 1998: 1; Meyer, 
2004: 25).  Wieviorka describes one application of case study research as a 
way to learn what a case teaches concretely about a complex reality 
(Wieviorka, in Ragin and Becker, 1992: 161-2).  In this study the Danish case 
(concrete teaching) has been used to investigate the idea that the spatial 
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planning system (complex reality) is a critical element in the success of a wind 
energy program.   
 
The case of wind energy implementation in Denmark, as we have defined it, 
begins in 1976 with Denmark’s first energy policy, and continues through the 
present. Using literature about renewable energy implementation (Reiche and 
Bechberger, 2004) we have identified five key factors that have contributed to 
the success of wind energy in Denmark.  These factors are:   
 
• Danish energy policy; 
• Economic measures in support of wind energy;  
• Continued technological development of wind turbines;  
• Spatial planning; and  
• Turbine ownership structures.   
 
Tracing these five factors over the time span of our case study provides a 
picture of wind energy development in Denmark.  In addition we have defined 
the key agencies and stakeholders involved in wind energy implementation, 
and have attempted to include the perspectives of these groups in the case 
study. 
 
2.2 DATA SOURCES 
 
The data sources for this study are published academic literature, government 
publications, European Union publications, non-governmental organisation 
publications, and semi-structured interviews with planners, policy makers, and 
stakeholders in the implementation of wind energy in Denmark.  These data 
sources can be divided into two categories: written sources, where we were 
simply the recipients of information, and the interviews, where we were 
participants in the production of the information.   
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2.2.1 Written Sources 
Academic literature in the form of books and articles has been used for three 
purposes.  First, it has been used to provide methodological guidance in the 
design and execution of the project.  Second, it has been used to develop the 
theoretical understanding of spatial planning and the role of spatial planning in 
the implementation of wind energy.  Third, it has been used where possible to 
provide information about the history of the implementation of wind energy in 
Denmark.   
 
In addition, we looked at publications made by non-governmental 
organisations.  These documents provided an important insight into 
stakeholder perspectives. European Union publications and Danish 
government publications have been used to recreate the legislative framework 
for the development of wind energy in Denmark. Finally, we used several 
publications by the International Energy Agency which provided information 
about and assessment of Danish energy policy.  
 
2.2.2 Interviews 
The primary reason for conducting interviews was to gather various 
perspectives on spatial planning and wind energy in Denmark.  It was 
therefore necessary to interview representatives from planning practice, 
representatives from the national policy making bodies, and other key 
stakeholders involved in the implementation of wind energy.  The overall 
contribution of interviews to this work was twofold.  The interviews filled 
information gaps in the literature, providing information that could not be 
obtained in any other way.  In addition, individual participants are involved 
with spatial planning, and they all have different experiences. Kvale (1996) 
describes the qualitative interview “as a uniquely sensitive and powerful 
method of capturing the experiences … of the subjects’ everyday world” 
(Kvale, 1996: 70).  It is difficult to obtain knowledge of these experiences 
without talking directly with the participants.  
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There were two additional reasons for using interviews as an information 
source. The first was that there is limited literature on wind energy in Denmark 
as it relates to the planning system, especially as it relates to events that 
occurred after 1999. Being non-Danish speakers the literature that we could 
access was limited to what had been written in English. The second was to 
determine if the published story of planning and wind energy aligned with the 
experiences of actors involved. Over the course of the interviews, the 
interviewees told a very consistent story about wind energy and spatial 
planning which generally agreed with the published story.   
 
In order to identify interview subjects, we compiled a list of key stakeholders 
involved with spatial planning and wind energy.  We then made contacts with 
representatives of these stakeholder groups and arranged interviews where 
possible. In all, we conducted a total of four interviews; however, at two of 
these interviews two subjects attended and contributed, so there were six 
interviewees total.  
 
The four interviews were as follows:  
1. West Zealand County, where two regional planners attended, one 
of whom had been involved with the planning process for wind 
energy from the very early stages of wind energy implementation in 
the county.   
2. A board member from the Danish Wind Turbine Owners Association 
who had also been extensively involved in the planning and 
implementation process for the Middlegrunden off-shore wind farm 
near Copenhagen.   
3. Two national agencies concerned with wind energy, the Danish 
Energy Authority, which is a sub-department of the Ministry of 
Business and Economic Affairs and the Spatial Planning 
Department, which is a sub-department of the Ministry of 
Environment.   
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4. A planning specialist from the Danish Society for the Conservation 
of Nature (DN), the major nature protection organisation in 
Denmark.   
 
We recognise that this is not a comprehensive list of stakeholders in the area 
of spatial planning for wind energy in Denmark.  Given more time, it would 
also have been beneficial to interview a municipal planner to gain a more local 
perspective on the process, and also a representative from the primary 
opposition group to wind turbine installation, the Danish Society of Wind 
Turbine Neighbours.   
 
Interview Method 
We used a structured approach to the interviews, based on Kvale’s stages of 
an interview investigation (ibid: 88). The basic steps that we used to develop 
and conduct our interviews included the processes of thematizing, 
interviewing, transcribing and reporting. 
 
Thematizing 
Before the interviews were conducted, we identified the concepts that we 
wanted to investigate. From this process we were able to formulate the 
purpose of each interview. The purpose for each of the four interviews was 
different and depended on the interviewee’s field of expertise, knowledge and 
experience. Prior to the interview all of the interviewees were sent a list of 
questions or themes, which formed the interview guide and alerted them to 
the type of information we were interested in discussing.  
 
Interviewing 
We went to the interviews with the expectation that they would be conducted 
on the basis of the interview guide that had been previously sent. As soon as 
we began the first interview it became apparent that the interviews would not 
necessarily conform to the approach outlined in the guide. Every interview 
took on a life of its own. Some interviewees preferred to take a more 
storytelling approach while others responded directly to the questions 
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presented. This could partly be attributed to our inexperience as interviewers 
and in some cases the agenda of the interviewees who had particular 
messages that they wanted conveyed. However, the unique nature of the 
interviews reflected the stakeholders’ unique perspectives, and the different 
style and content of each interview helped us to construct the case study 
taking these varying perspectives into account.  
 
The approach taken to the interviews can be identified as a semi-structured 
interview style. In these interviews there was a sequence of themes to be 
covered as well as suggested questions. At the same time, there was what 
Kvale describes as an openness to changes of sequence and forms of 
questions in order to follow up the answers and the stories told by the subjects 
(ibid:124).  One of the major benefits of a semi-structured approach to the 
interviews was that it allowed us to explore topics that we hadn’t fully taken 
into consideration and also it allowed the interviewee the ability to identify 
what they thought was important, within the identified themes. 
 
Transcribing 
A recording device was used at each of the interviews. The interviews were 
then transferred onto compact discs to be transcribed (See Appendices A-D).  
Kvale identifies that the way in which an interview is to be transcribed 
depends upon its intended purpose. In our case we decided to not make 
word-for-word transcripts of each of the four interviews. Instead we 
paraphrased the interviews in five-minute intervals and then used this as a 
basis for conveying the basic ideas communicated in the interviews. For direct 
quotes and references we refer to the original recordings. Since we did not 
make close analysis of the interview contents, but rather used the interviews 
primarily to fill gaps in literature and to get general impressions of the 
stakeholders’ varying experiences, we decided not to make full transcriptions.  
According to Kvale this approach is acceptable if the interviews are going to 
be used to give general impressions of the interviewees’ views (ibid:170).    
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Reporting 
The information gathered from the interviews has been used intermittently 
throughout the project. The points made by the interviewees have often been 
used as anecdotal evidence in conjunction with the literature or in some cases 
it has been used to fill in information gaps where there has been no available 
literature.   
 
Reflections on the Interviews 
The biggest limitation was our inexperience with interviews and not knowing 
what to expect. However we did benefit from discussing in advance interview 
techniques and more informal aspects of interviews with more experienced 
researchers. We were therefore committed to the idea of preparing as much 
as we possibly could through establishing purposes, themes and questions.  
We benefited from the ability of all our interviewees to speak excellent 
English. Still, at times language limited the potential scope of the interviews as 
some ideas could not be expressed as clearly as they could have been in the 
interviewees’ native language. 
 
Through the process of conducting interviews we learnt three key lessons that 
could be applied to future interview based research. First, interviews can 
provide a unique insight into the research subject, which could not be 
obtained in any other way.  Second, extensive preparation in advance of the 
interview allows the potential of the interview to be maximised. Finally, it is 
useful to schedule the interviews after conducting substantial background 
research on the subject matter. 
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3 SPATIAL PLANNING THEORY 
 
Spatial planning theory can be used to evaluate and criticise spatial planning 
systems and to provide suggestions for how these systems can be improved. 
Looking at spatial planning from a theoretical point of view helps us to 
understand what planning is about, because it examines which values are 
determinants for different planning traditions (Hansen and Clausen, 2004: 2).  
For this project, spatial planning theory contributes insight into the Danish 
case study.  In this section we will introduce several key concepts in spatial 
planning and also will introduce two key theoretical traditions, rational 
planning and communicative planning.   
 
3.1 THE ROLE OF SPATIAL PLANNING 
 
Nearly all human activities have land-use implications. We conduct our daily 
lives within a constructed environment that has evolved over time to 
accommodate the desires and needs of society. As human needs and 
technologies have changed so too have our land-use impacts. Thus spatial 
planning, a complex system for addressing the organisation and development 
of physical space, has also developed. Spatial planning is the management 
and organisation of land-uses within the physical environment. The aims of 
spatial planning can be multiple and the structures of planning systems are 
varied. Spatial planning is carried out through a system that reflects different 
styles of government and administration varying in their origins, their 
institutional arrangements, their policy tools, and their personnel (Healey, 
1997: 75). Ultimately spatial planning is about a particular space and therefore 
all land-use decisions unavoidably have local impacts. 
 
3.2 KEY THEORIES IN SPATIAL PLANNING  
 
It is widely accepted by planning theorists that the dominant type of planning 
practice is rational planning. This type of planning has been prevalent since 
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industrialisation began, and today's ways of using rational planning still carry 
the inheritance of this period (Hansen and Clausen, 2004: 3). However, since 
the 1970s rational planning practice has been widely criticised and this 
criticism has manifested in the development of the communicative planning 
model (Healey, 1997: 29).  In contemporary planning practice, most spatial 
planning systems now combine elements of both rational and communicative 
planning. Therefore, we have looked at the rational and communicative 
planning models in more detail below. 
 
3.2.1 Rational Planning 
For many years planning was defined as the art of making social decisions 
rationally (Friedmann, 1987: 36). The rational planning model implies a fixed 
sequence of tasks by a central decision maker. This model generally has five 
steps: 
 
I. Define issues or goals completely; 
II. Analyse the issues or goals to create sub problems or objectives; 
III. Generate a complete array of alternative solutions; 
IV. Evaluate the alternatives and choose the preferred one; and 
V. Implement the preferred alternative while continuously reviewing the 
situation (Sillince, 1986: 49). 
 
The key elements of this model are that the planner is a uniquely qualified 
central decision-maker and that there exists a scientific basis for decision-
making that can be used in all situations. In the rational planning model “the 
planner’s legitimacy is derived from scientific knowledge and systematic 
reasoning based on that knowledge” (Thomas and Healey, 1991: 20).  
 
In practice, centralised or top-down spatial planning systems based on expert 
knowledge are seen to be rational in character.  In rational planning practice 
decision-making processes are often based on rules established by planners 
or higher authorities.   Similarly, strategic plans are developed from objectives 
defined by experts rather than from involvement of the community.  Planning 
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processes are designed to meet specific land-use related goals, such as 
national policies. 
 
The major criticisms of this model question the legitimacy of the planner as a 
sole decision-maker and the objectivity of expert knowledge.  While rational 
planning purports to be value-neutral (Healey, 1997: 25), critics argue that 
planners as people have values (Davidoff, in Healey, 1997: 25) and therefore 
that a value free or purely objective planning process is not possible.   
 
3.2.2 Communicative Planning 
Based on these criticisms of the rational model, since the 1970s, the 
communicative model has developed.  In the communicative planning model, 
planning 
is much less dependent on planners’ activities and more on the 
moderation of open discursive processes including all those 
affected.  This does not by any means mean that planners 
should suppress their specialist competence and limit 
themselves to the role of neutral mediators…. Rather, they must 
bring their technical knowledge into these processes not with 
hegemonic claim to scientific superiority, but as an inspiration 
and aid to the process of discursively arriving at results and 
consensus (Blotevogel in Salet and Faludi, 1999: 133).   
 
The idea of consensus is key to the communicative planning model. In 
contrast to the rational model, which is outcome orientated, the 
communicative model emphasises the importance of the planning process.  
Reaching an intended outcome is less important than reaching an outcome 
supported by consensus.  These differences are summed up in Forester’s 
description of two perspectives on the nature of planning. “One widely held 
cultural view treats planning as technical problem-solving: Given goals or 
ends, planners are to figure out the best means to achieve them.  A second 
view … treats planning as a means of processing information and feedback” 
(Forester, 1989: 14).  Here the first view is the rational planning model, while 
the second is the communicative, process-based model.   
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A criticism of the communicative model is that the idea of consensus 
overlooks the existence of true, irresolvable conflict in the planning process.  
Consensus implies broad agreement with a decision, but in some cases such 
broad agreement is not possible. Therefore according to Foley and Lauria 
(2000) the idea of consensus should be used carefully, without denying the 
importance of alternative visions constructed by social movements and 
adequately addressing diversity. Furthermore they call out the importance of 
not stymieing the potential of a critical opposition through accepting 
comfortable pictures of consensus, or worse, unquestioningly denying their 
relevance. They prefer the idea of achieving progress based on `adequate 
mutual understandings’ which do not deny the existence of unresolved basic 
conflicts (Foley and Lauria, 2000: 220). 
 
Implementing a true communicative planning model would require radical 
reform of the spatial planning system.  In practice, however, spatial planning 
systems have incorporated ideas from communicative planning theory in the 
form of stakeholder involvement in the planning process.  This involvement 
can take the form of public comment periods on plans, appeals processes, 
public involvement in strategic planning processes or other strategies.  These 
approaches to integrating the communicative model do not achieve the true 
shift in planning practice that the communicative model calls for, but do 
represent a change in planning practice toward a less rationalistic and more 
balanced approach.   
 
Stakeholder involvement in the planning process is only one aspect of the 
widely discussed public participation debate.  “Citizen participation as a basic 
political value is a slippery concept to describe or judge. At least on some 
level almost everybody is for it.  On another, many are quite sceptical of its 
value in practice” (Fischer, 2000: 33).  Extensive literature can be found 
(Arnstein, 1969; Forester, 1989; Healey, 1997; Fischer, 2000) about different 
approaches to public participation at various levels of the planning process, 
and the rationale and importance of public participation.  A thorough 
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assessment of the various approaches to public participation is beyond the 
scope of this project.   
3.3 SPATIAL PLANNING AND PUBLIC POLICY 
 
Spatial planning operates within the context of a much larger social, political, 
economic and environmental system.  Therefore, there exists a complex 
relationship between the spatial planning system and the broader 
administrative systems for running a country as implemented at the various 
levels of government.  At each level of government there are public policies, 
which can be defined most simply as “The expressed intentions of 
government relative to a public problem and those actions that government 
officials take (or avoid) in attainting those objectives” (Dubnick and Bardes, 
1983: 11). Spatial planning seeks to mediate the relationship between public 
policy and land-use, “shaping places through the articulation and 
implementation of policies” (Healey, 1997:8). 
 
There are different ways that policies impact on land-use, and the spatial 
planning system must manage these impacts. Energy, agricultural, 
transportation, environmental and social policies are all examples of policy 
areas that have land-use implications. Energy policies require land set aside 
for installation of plants, the extraction of energy resources and electricity 
transmission lines. Agricultural policies affect farmland, either by protecting it 
through restricting other types of development or balancing it with other land-
uses in the area. Similarly, the other policy areas listed also have different 
types of land-use implications, and these implications must be kept in mind 
and accounted for as the policies are made and implemented. Further, quite 
often the spatial planning system must respond to these policy goals 
simultaneously.   
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3.4 SPATIAL PLANNING TOOLS 
 
There are two types of planning tools: instruments and methods. In the 
category of instruments are plans, maps and zoning schemes. Various 
methods can be used to develop these instruments including participatory 
processes that provide guidance from below, and the interpretation of national 
directives and circulars that provide guidance from above. In order to make 
decisions the planner must be educated in how to apply these instruments 
and methods in practice.  
 
The traditional tools of a rational planner are public policies, strategic plans, 
and development approval schemes. The traditional tools of the 
communicative planner are methods for including affected parties in decision-
making, and for building consensus among these parties. The key difference 
between communicative and rational planning is that  “the concept of 
communicative planning as an ongoing dialogue, where goals are not 
previously established, recognises that values are not predetermined but 
established through discussion itself” (Foley and Lauria, 2000: 227).   
 
Of particular interest is the strategic planning process, which can be either 
rational or communicative in nature.  Strategic planning sets out the 
aspirations for the future of a defined area.  The strategic plan can also be 
used to stimulate certain development directions with land-use implications.  
In a rational spatial planning system the strategic plan is developed in a top-
down fashion, while a communicative approach includes stakeholders early in 
the strategic planning goal-setting process.   
 
3.5 STAKEHOLDERS IN SPATIAL PLANNING 
 
A stake can be an intangible sense of value based on a personal or 
organisational belief system, or a more conventional representation of 
ownership or economic interests. A broad range of individuals or groups have 
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a stake in any given place (Healey, 1997: 91) and are often referred to as 
stakeholders. Examples of stakeholders include, land owners, neighbours, 
nature conservationists, governments and developers. 
 
Stakeholders are an inherent part of any spatial planning system and their 
perspectives influence decision-making processes about land-use. The 
degree of influence that an individual stakeholder has on the process is 
dependant on the level of access to the planning system, the nature of the 
interest, the relationship to the land, and the role in society. In different ways 
stakeholders bring their personal or organisational value systems to the realm 
of spatial planning.  “Planners routinely find themselves confronted by diverse 
and conflicting claims of competing interests, articulated by competing 
[stakeholders]” (Forester, 1989: 57). 
 
If stakeholder perspectives are not taken into account in spatial planning 
processes, then planning decisions can suffer from a lack of legitimacy and 
can lead to opposition and dissent within the community.  “The justification for 
recognising the full range of stakeholders derives from the search to find a 
stable, enduring and legitimate way of addressing the dilemmas of co-existing 
in shared space. … Unless all stakeholders are acknowledged in the process, 
policies and practices will be challenged, undermined and ignored” (Healey, 
1997: 70).  Through involvement, stakeholders must be able to support or 
accept the decisions made via the planning process.   
 
3.6 CONFLICT IN SPATIAL PLANNING 
 
Within a society there are many different and sometimes competing ideas 
about land and its optimal use (Mather, 1986). These competing ideas can 
manifest as conflict within the spatial planning system (Forester, 1989). 
Conflicts give rise to not only immediate concerns about the way we live now 
but also to longer-term concerns about the way we will live in the future. A key 
role of any spatial planning system is the mediation of this conflict. It is within 
this context that all concerns have to be weighed carefully with consideration 
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to national, regional and local priorities, stakeholder positions, and the long-
term impacts of planning decisions.  
 
As discussed in the previous section, stakeholders bring varying interests to 
the spatial planning system.  For example, individual landowners are often 
concerned with maximising profits, while governments are concerned with 
protecting national interests. This can be seen in the example of the 
urbanisation of agricultural land, where individual farmers stand to make a 
profit from subdividing their land while the national interest is to preserve 
sufficient agricultural resources. This development is also complicated by 
society’s need for affordable housing under pressures from a growing 
population and preservation considerations. This classic example 
demonstrates the complexity of spatial planning and the inherent conflicts that 
must be managed in the spatial planning system. 
 
With regard to wind energy, conflict arises when national energy policy goals 
must be realised by the installation of wind turbines in local physical 
environments (Khan, 2003).  Due to their imposing size, turbines affect not 
only the owners of the land where they are installed, but also neighbours and 
other community members.  Local stakeholders value the local landscape for 
varying reasons: some may value views or habitats, while others are 
interested in profiting from turbine installation on the land, while still others 
may have a stake in other land-uses.  National policy-makers also have a 
stake in turbine installation as they wish to meet wind energy targets.  Utilities, 
electricity consumers, and nature conservation groups may also have a stake 
in the installation of turbines.  This complexity of stakes and stakeholders 
makes spatial planning for wind turbines an inherently conflict-ridden process.   
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4 CASE STUDY: THE DANISH SPATIAL PLANNING 
SYSTEM 
 
This chapter introduces the Danish spatial planning system.  The chapter 
provides background information and sets the detailed history of wind energy 
implementation in Denmark in context.   
 
4.1 DANISH GOVERNMENT STRUCTURE 
 
Denmark is administered by three levels of government: the state, the county, 
and the municipality. The state identifies which issues need to be addressed 
by each of the three levels of government.  Each level of government is 
responsible for performing clearly defined tasks.  
 
According to Local Government Denmark (2004a) the main task of the state is 
to regulate the activities of the counties and local government. Among other 
tasks the state sets the policy agenda for nationwide planning and regulation.  
The primary responsibility of the county focuses on health and education 
services. In addition to this, the county is concerned with environment and 
nature protection, traffic planning and regional planning. Municipal 
governments perform many tasks and are best situated to address issues of 
local significance and daily life. Included in their list of services are a range of 
social services, education and leisure. Local government also has a large 
degree of control over regulating land-use within the municipality. 
 
This three –tiered structure of government is reflected in the Danish spatial 
planning system. This system is divided into national, regional (county) and 
local (municipal) levels, with an extensively decentralised delegation of 
responsibility, placing the decision-making and administrative power at 
regional and local levels (Enemark, 2002: 2).  In order to achieve national 
planning objectives the state delegates responsibilities through national 
planning initiatives, national planning directives, and guidelines. In response 
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to this, the counties and municipalities undertake a strategic process of 
developing regional and municipal plans that reflect the national goals as well 
as regional and local priorities.  Furthermore, the municipalities must also 
respond to the strategic vision of the counties when making land-use 
decisions within their municipal boundaries.  The decentralisation of 
responsibility for planning matters is based on the principle of ‘framework 
management’, which ensures that plans and decision making must not 
contradict the planning decisions made by a higher level of government.  
Additionally, plans and decisions must be updated to reflect any changes 
made at higher levels (Danish Ministry of Environment, 2002: 4). 
 
Regarding wind energy, the key state agencies are the Danish Energy 
Authority and the Spatial Planning Department. The Danish Energy Authority 
was established in 1976 and continues to be the key institution for 
development and implementation of energy legislation and policy 
(International Energy Agency, 2002: 25).  The Spatial Planning Department 
administers spatial planning under the Danish Ministry of Environment. 
 
It is interesting to note that in 1994 the energy and environment portfolios 
came together under the Danish Ministry Environment and Energy. This 
merger expressed the closely related goals and tasks of the two agencies. 
Though the joint Ministry provided a close association between civil servants 
working on energy policy and spatial planning issues there was little far-
reaching impact from this scheme. This is because there was already a 
history of broad consensus in policy decisions relating to energy and a 
tradition of administrative support for energy policy decisions (Nielsen, 
Steffen, 2004; Nielsen, Skjold, 2004). With the change of government in 2001 
the joint Ministry was split. The Danish Energy Authority is currently assigned 
to the Ministry of Economic and Business Affairs, and the Ministry of 
Environment still houses the Spatial Planning Department.   
 
The organisation of regional and local governments in Denmark is currently 
under review. On 1 October 2002 the Danish Government appointed a 
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structure commission to recommend changes to the organisation of the public 
sector. The commission's report was published on 9 January 2004 and now 
forms the basis of a public debate on the future organisation of the Danish 
public sector (Local Government Denmark, 2004b). 
 
4.2 HISTORY OF SPATIAL PLANNING IN DENMARK 
 
From 1970 to 1977 national planning law reforms took place. The Urban and 
Rural Zones Act (1970) introduced a system of land-use zoning to Denmark. 
The nation was divided into three zones, the rural zone, the summer cottage 
zone and the urban zone. These zones were designed to manage land-use 
within Denmark and ensure that development was controlled (Skude, 2004).  
In 1973 the National and Regional Planning Act became instrumental in the 
administrative process of transferring more authority and responsibility away 
from the state to the counties, including spatial planning functions. Further 
authority was delegated to the municipalities in 1977 under the Municipal 
Planning Act (Enemark, 2002: 6). 
 
Since 1992, spatial planning in Denmark is carried out as specified in the 
Planning Act. The main purpose of the Planning Act is to ensure that overall 
planning in Denmark is conducted within a national framework that contributes 
to the national goals of economic development, the protection of natural 
resources and landscapes and responsible development of urban and rural 
areas. The Planning Act also provides for public participation in planning 
processes (Ministry of Environment, 2002).  
 
4.3 SPATIAL PLANNING IN DENMARK 
 
4.3.1 National Spatial Planning  
The national planning agenda responds to international agreements and 
regulations, such as European Union directives, and also to Danish national 
priorities as set by the government.  The Minister of Environment regularly 
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issues the Danish National Planning Report, which indicates government 
priorities and creates a political structure for how spatial planning tools will be 
used by the counties and municipalities. The counties and municipalities 
respond to and incorporate the Planning Report priorities into the regional and 
municipal plan documents.   
 
In addition to the National Planning Report, the Minister of Environment also 
issues planning directives, guidelines and circulars with reference to specific 
planning issues.  Directives establish binding rules for planning and can be 
issued for specific projects or to set development directions. An example of a 
national planning directive is the location of the national testing station for 
wind turbines.  Circulars are used to establish rules for the planning of specific 
activities, for example planning for the installation of new wind turbines.  
Guidelines interpret legislation and inspire planning (Danish Ministry of 
Environment, 2002: 6).  
 
4.3.2 Regional Spatial Planning 
The regions produce a regional plan at four-year intervals.  The regional plan 
is a comprehensive outline for land-use, and establishes development 
objectives for the next twelve years.  In order to produce the regional plan, 
regions are responsible for identifying national interests and balancing these 
with regional priorities.  The regional plan contains guidelines on land-use in 
the region, which respond to mandatory themes as stipulated by the Planning 
Act.  These guidelines then form a binding framework for municipal planning.  
The regional plan may also contain guidelines on themes not stipulated by the 
Planning Act, but these guidelines are not binding for the municipalities.  
Though the regional plan is officially updated every four years, the region may 
amend the plan at any time using a regional plan supplement covering a 
specific theme or addressing a specific project (Danish Ministry of 
Environment, 2002: 10-12). 
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4.3.3 Municipal Spatial Planning 
The municipal plan is a strategic representation of local politics and interests, 
but must also reflect national interests as identified in the regional plans. The 
municipal plan summarises and concretises the overall political objectives for 
the development of a municipality.  The municipal plan establishes polices for 
the development of towns, cities and individual districts and provides the 
necessary link between the objectives of the regional plan and the provisions 
of local plans (Danish Ministry of Environment, 2002: 14).   
 
4.3.4 Local Spatial Planning 
Local planning is a task of the municipal authority. Whereas the municipal 
plan provides a comprehensive overview of development for the whole 
municipality, local plans stipulate concretely how specific parcels of land may 
be developed and used.  Local plans are binding for the owner of land 
covered by the plan. “A local plan can ensure that many diverse interests are 
accounted for in the planning process…. The strength of local plans is that 
they state what is permitted and what is not.  The property owner and others 
know how much latitude they have to act and neighbours know what to 
expect“ (Danish Ministry of Environment, 2002: 18). 
 
Local plans can be used for various purposes and are required for the 
implementation of large development projects which propose substantial 
changes to the existing environment.  Local plans include a report, provisions 
and maps.  The report explains how the plan is related to the municipal plan 
and other plans for the area.   
 
All local plans are subject to an eight-week public comment period before 
adoption by the municipal council.  National or regional authorities may veto 
the plan during this period if it conflicts with national interests or regional 
planning (ibid, 19). 
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4.3.5 Environmental Impact Assessment 
The environmental impact assessment process ensures that projects that may 
have significant effects on the environment are assessed before the projects 
are adopted.  Denmark’s rules for environmental impact assessment are 
based on a directive from the European Union and the process is therefore 
similar to other European countries’ processes, including the requirement for a 
public comment period (Danish Ministry of Environment, 2002: 22).   
 
A statutory order indicates which projects require environmental impact 
assessment.  For wind energy projects, environmental impact assessment is 
required for projects proposing more than three turbines, or where the total 
height of the turbines is above 80 metres. In such cases, the environmental 
impact assessment addresses the visual and other impacts of the turbine on 
neighbouring dwellings, nature, landscape, cultural heritage values and 
agricultural interests.  In cases where an environmental impact assessment is 
not required, the local plan addresses these concerns (Olesen, et al, 2002: 
19).   
 
4.3.6 Appeals Process for Spatial Planning Decisions 
The Minister for Environment and parties with a legal interest in the outcome 
of a spatial planning case have the right to appeal spatial planning cases. In 
addition, nationwide non-government organisations that have an interest in 
the protection of the environment or certain users’ interests also have the right 
to appeal.  
 
Appeals can be made to the Nature Protection Board of Appeal, an 
independent quasi-judicial body. In spatial planning cases, appeals can be 
made only on a legal basis, on matters of process rather than content. For 
example an appeal can be made to determine whether a municipality or 
regional planning authority has complied with the rules of the Planning Act 
and if it has the legal authority to make a decision. If the authority has 
complied with the legal rules and principles, the Nature Protection Board of 
Appeal may not hear appeals related to the appropriateness of the decision.  
  
 Spatial Planning for Wind Energy: Lessons from the Danish Case                               32                                  
 
Decisions made by the Nature Protection Board of Appeal may only be 
appealed to the courts (Ministry of Environment, 2002: 24).   
 
4.3.7 Avenues for Participation in the Planning Process 
There are several formal avenues for public participation in Danish spatial 
planning decisions.  They include: 
• Prior public participation and comment periods on regional plans; 
• Prior public participation and comment periods on municipal plans; 
• Eight week comment period for local plans; 
• Comment period on environmental impact assessment; 
• Appeal to the Nature Protection Board of Appeal; 
• Appeal to civil courts; and  
• Different (optional) strategies in some areas. 
 
4.4 SPATIAL PLANNING FOR WIND ENERGY IN DENMARK 
 
The spatial planning process set out above affects the development of wind 
energy in Denmark.  Wind energy projects must be located in accordance with 
the Planning Act, the regional plans, and the municipal plans.  The regional 
plans provide general locations for wind projects and guidelines for integrating 
wind turbines with other land-uses.  The municipal plans can include targets 
and desires related to wind energy and provide a more detailed basis for 
turbine location, number, height and appearance.   
 
For projects outside the environmental impact assessment process, local 
plans establish the final location and content of specific wind energy projects, 
including exact location within the project area, a maximum or minimum 
height, appearance and minimum generating capacity (Danish Ministry of 
Environment, 1995: 11).   
 
4.4.1 Stakeholders in Spatial Planning for Wind Energy in Denmark 
The key stakeholders in spatial planning for wind energy in Denmark are: 
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• The Danish Parliament 
• The Danish Energy Authority 
• The Danish Spatial Planning Department 
• Regional Planning Authorities 
• Municipal Planning Authorities 
• Electric Utilities 
• Electricity Consumers 
• The Danish Society for the Conservation of Nature (DN) 
• The Danish Wind Turbine Owners’ Association (DV) 
• The Danish Association of Wind Turbine Neighbours 
• The Danish Wind Industry Association 
• Individual turbine owners 
• Individual turbine neighbours 
 
These stakeholders have the opportunity to be involved in the planning 
process for wind energy through the avenues for participation defined 
above, through lobbying at the national level, and as proponents and 
opponents of wind energy projects throughout the planning system.   
 
  
 Spatial Planning for Wind Energy: Lessons from the Danish Case                               34                                  
 
5 CASE STUDY: WIND ENERGY IN DENMARK 
 
This chapter comprises the case study of wind energy implementation in 
Denmark. The case, as we have defined it, begins in 1976 with Denmark’s 
first energy plan, and continues through the present. 
 
In order to study the case of wind energy implementation in Denmark, it is 
necessary to identify the various factors that have contributed to the 
implementation.  Reiche and Bechberger (2004) identify five factors that 
influence the development of renewable energy.  This list includes geography, 
economic environment, politics, technology and the cognitive environment.  
 
The factors identified by Reiche and Bechberger generally correspond to the 
five primary factors that we have identified as having enabled wind to become 
a significant energy source in Denmark.  The five factors we have identified 
are: 
• Danish energy policy, 
• Economic measures,  
• Technological development,  
• Spatial planning, and  
• Ownership structures.  
 
Over the past three decades these factors have helped facilitate the 
development of wind energy and the installation of turbines across the 
country.  According to the International Energy Agency, in the year 2002 wind 
energy contributed approximately 14% to Denmark’s total electricity supply. 
This energy was generated from approximately 7000 on and off-shore wind 
turbines in Denmark with a combined capacity of around 2936MW, accounting 
for half the world’s wind power generation capacity (International Energy 
Agency, 2002; International Energy Agency, 2003). Figure 5.1 below shows 
the development in wind turbine capacity in Denmark over time. 
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Figure 5.1: Accumulated wind turbine capacity in Denmark, and wind power’s 
percentage share of electricity consumption, 1980- 2002 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Danish Energy Authority, 2003: 8 
 
5.1 DANISH ENERGY POLICY 
 
We have based this section on the Danish energy plans, which are indicative 
of Danish energy policy. These plans clearly identify the objectives of the 
government over time and have directed the development of wind energy in 
Denmark. Preceding the first energy plan of 1976 there had been no coherent 
energy strategy for the nation and since then energy plans have been set as 
milestones in Danish energy policy. There have been three key objectives that 
have characterised Danish energy plans: Security of supply, economic 
efficiency and the environment. Each of these objectives has taken 
precedence in different plans over the last 30 years to reflect the global and 
national political climate.  The summaries of the energy plans that follow focus 
on the aspects of the plans relevant to wind energy development and are not 
comprehensive. 
 
5.1.1 The 1973 and 1979 Oil Crises  
Perhaps the most significant event for the development of wind energy in 
Denmark were the oil crises of 1973 and 1979.  In 1973 Denmark was heavily 
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reliant upon oil as an energy source, importing 99% of their energy supply, of 
which 93% was oil (Danish Ministry of Energy, 1987: 3) and therefore they 
were severely affected by the crisis. The first energy plan, Danish Energy 
Policy, was produced in 1976 with the overarching goal of increasing security 
of supply.  
 
5.1.2 Energy Plan 81 
In 1981 Energy Plan 81 responded to the second oil crisis of 1979. Energy 
Plan 81, like the 1976 energy plan was still mainly concerned with security of 
supply. The main goals of Energy Plan 81 were low costs, security of supply 
and a reduction in energy intensity (which primarily served as an economic 
rather than environmental goal) (Lund, 2000: 251). The plan contains a short 
section on wind turbines identifying that at the time there were currently 1000 
turbines installed in Denmark with a planned target of 30,000 turbines by the 
end of 2000.  This estimated number of turbines was based on the turbine 
technology of the day which had a capacity of around 50KW. However, the 
plan did introduce as an alternative the installation of fewer larger turbines 
based on improved technology in the future.  
 
5.1.3 Nuclear Energy in Denmark 
In 1985 the Danish parliament decided not to adopt nuclear power as an 
energy resource (Lund, 2000: 251). This was a significant decision because 
Denmark already had a limited supply of resources and this was yet another 
potential resource that would not be exploited for electricity production.  Prior 
to this decision, eventual development of nuclear power capacity figured 
prominently in Danish energy planning and policy.  The decision against 
nuclear power was said to be influenced by several factors including an 
alliance between independent university experts and competent non-
governmental organisations campaigning broadly for alternative energy 
possibilities (Meyer, 2004: 26).   
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5.1.4 100MW Agreement 
Also in 1985 an agreement called the 100MW Agreement was reached 
between the utilities and the government specifying that within the five years 
between 1986 and 1990 the utilities had to establish 100MW of wind power 
(Lauritsen, et al, 1996: 45).   
 
5.1.5 Energy 2000– A plan of action for sustainable development 
In 1990 the next energy plan, Energy 2000 – A plan of action for sustainable 
development was developed in response to the Brundtland Report. Since the 
last energy plan the objective of Danish energy policy had changed from 
security of supply to environmental considerations (International Energy 
Agency, 2002: 33). Energy 2000 committed to reducing CO2 emissions by 
20% by 2005 compared to 1998 levels (ibid: 22). This policy articulated a 
formal decision to pursue the existing policy regime of taxes and development 
for renewable energy rather than enjoy falling oil prices.  In terms of wind 
energy, Energy 2000 assumed 80MW of new wind power generating capacity 
each year until 2005. The expansion rate was not being met, and was only 
30MW in 1993 (Danish Ministry of Environment and Energy, 1995: 10).  
 
In 1992 under the Renewable Energy Act, the Ministry of Energy issued a 
ministerial order requiring that electric utilities were generally required to 
provide grid access to wind energy projects not owned by the utilities (ibid 
1995:14). In 1993 the Energy 2000 Follow-up reconfirmed the 20% CO2 
emission reduction target. 
 
5.1.6 Energy 21- The Danish Government’s Action Plan for Energy 1996  
In 1996 Energy 21- The Danish Government’s Action Plan for Energy 1996 
was approved by the Danish parliament and maintained a strong 
environmental position. The plan detailed an ambitious target of 30% 
renewable energy by 2025 (International Energy Agency, 2002: 22). The plan 
also outlined its expectation for wind energy development. It presumed that 
the total capacity for wind energy would be 1500MW by 2005 (Danish Ministry 
  
 Spatial Planning for Wind Energy: Lessons from the Danish Case                               38                                  
 
of Environment and Energy, 1996: 41), which meant that wind energy would 
have to develop at a rate of at least 100MW per year. It recognised that there 
was only a limited capacity for extra turbines on-shore and anticipated 
increasing development of off-shore wind farms. In addition to this, the plan 
identified as a key strategy the renovation and replacement of existing 
turbines on land. The plan took a broader approach to wind energy 
development and stated an intention to make wind turbine planning a regular 
feature of regional and municipal planning (ibid: 41-2).  
 
5.1.7 Current Replacement and Repowering Program 
On 29 March 2004, The Danish Government announced a new energy 
agreement addressing various aspects of Danish Energy policy. With regard 
to wind energy there are three key points in this new agreement: first, there 
will be two large off-shore wind farms constructed before 2008. Second up to 
900 old on-shore wind turbines are to be replaced by newer more efficient 
turbines (MetroXpress, 2004: 1). Finally a new approach to renewable energy 
pricing which would apply to wind will be introduced, under which renewable 
energy will not receive preferential treatment on the electricity market.  
 
5.1.8 Summary of Danish Energy Policy 
Danish energy policy has been an area of broad consensus in the Danish 
Parliament throughout the past 25 years, and there has been a high degree of 
consistency in this policy over the years, even when political majorities or 
governments have changed (Krohn, 2002; Helby, 1998: 7, Nielsen, Steffen, 
2004). The newest energy policy agreement continues the Danish tradition of 
broad consensus on energy policy and also confirms that the future directions 
for wind power development are toward off-shore wind farms and repowering.  
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5.2 ECONOMIC MEASURES 
 
5.2.1 Research and Development Support 
Economic measures have been crucial to the successful installation of wind 
turbines in Denmark, both in support to research and development and as 
investment and production subsides. Research and development funding, 
though small in comparison to other types of economic supports, should not 
be underestimated as a key factor in the success of the Danish wind industry 
(Nielsen, Steffen, 2004). It played a crucial role in establishing wind 
technology in the early days of development. 
 
In research and development the government has invested in several wind 
energy related programmes, the three most significant being: 
• The Energy Research Program 
• The Renewable Energy Development Program 
• The Test Station for Wind Turbines at Risø National Laboratory  
(Neij et al, 2003: 52). 
 
The establishment of a test station was important as technological progress of 
bigger and more efficient turbines depended on the ability to test new turbine 
designs. The siting of this test station was controversial but its eventual 
construction was once again evidence of the Danish commitment to wind 
energy development (Ingrisch, 2004).  
 
5.2.2 Investment and Price Subsidies for Wind Energy 
The bulk of economic supports to wind turbines in Denmark has been through 
investment and price subsidies.  This type of subsidy has been especially 
important from the early 1990s. “The government has supported the market 
for renewable technologies, by mandating the use of renewable energy, by 
subsidies to investors, and favourable pricing or bonuses for power and heat 
from renewable resources” (Helby, 1998: 8). 
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Investment subsidies for wind energy were introduced in 1979. Subsidies 
started at 30% of the investment cost and were reduced over time until they 
were completely removed in 1990 (Neij, et al, 2003: 54). The goal of these 
investment subsidies was to make wind turbines affordable for individuals and 
cooperatives to purchase, and also help to create a market for turbines, which 
in turn would support the wind turbine industry.  
 
In addition to the investment subsidy, a price subsidy from the national budget 
was introduced in 1979.  Along with the national subsidy, starting in 1979 the 
utility companies were also obliged to buy all of the power produced by wind 
turbines at an artificially high price; the price paid by the utilities is commonly 
referred to as a feed-in tariff. The levels of these supports have changed 
gradually over time (ibid: 56). Taken together these price supports were 
intended to support the development of wind power by guaranteeing a market 
for wind energy.  In addition, by providing a fixed price at which a turbine 
owner could expect to sell electricity produced, the price subsidies eliminated 
uncertainty and thus encouraged the purchase of turbines. “Modifications to 
support mechanisms and subsidy levels have been gradual, supporting a 
stable climate for development and implementation of renewable energy 
technologies” (Helby, 1998: 7). The subsidy structure has recently been 
changed to reduce the overall amount of price subsidies and to phase out 
purchase obligations. These changes were designed to remedy perceived 
over-payments to wind turbine owners and to stimulate technological 
improvements in the wind turbine industry (Nielsen, Steffen, 2004).   
 
5.2.3 Taxes 
Another key economic measure in support of wind turbines is an income tax 
incentive for turbine owners.  Over the course of wind turbine development in 
Denmark, various favourable taxation schemes have been used to stimulate 
private wind turbine installations.  A detailed description of these tax 
incentives is beyond the scope of this section (see Helby, 1998: 21-29 for a 
full description). However, it is important to note that tax incentives were used 
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to spread the ownership of wind turbines to as many citizens as possible 
(Danish Energy Authority, 1999: 11).   
 
5.3 TECHNOLOGICAL DEVELOPMENT 
 
Since the early days of wind turbine construction, there has been a consistent 
development and progress toward larger and more efficient turbines by the 
Danish wind industry. This consistent development has been reliant in part on 
the long-standing research and development supports provided by the 
national government.   
 
Wind turbine development can be understood as a series of phases or 
generations (Morthorst, 2003; Skude, 2004).  With each new generation of 
turbines, the turbines are taller, have a larger diameter, and produce greater 
amounts of electricity.  Although there is no clear delineation of the 
development process, roughly, the generations can be described as follows.  
The initial generation consisted of very small turbines that were used by 
farmers and rural households.  Next came the pioneer phase, which was 
driven by idealists or “do-it-yourself” types. 
 
Around the oil crises of the mid- and late-1970s, a new generation began.  
This generation marked the introduction of subsidies and the appearance of 
wind power on the Danish national agenda.   
The modern development of windmills and of a proper wind power 
industry took its beginning in the mid-1970s in response to the 
energy crisis.  The resulting high price of energy and the 
realisation of a possible future scarcity of fossil fuel resources 
spurred an interest in trying to develop windmills into economical 
energy producers.  The active engagement of many people, 
organisations and institutions turned the work of the pioneers into 
a broad-based effort in promoting wind energy and furthering its 
exploitation (Madsen in Danish Ministry of Energy, 1987: 16).   
 
Since this time, successive waves of turbine development have been driven 
by industry and utility owned turbines.  Present turbines can produce up to 
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2MW or more of electricity and be over 100 metres in height.  Although 
progress has been made in reducing noise and visual impacts, the trend today 
is toward the installation of large turbines at sea in off-shore wind farms which 
are owned by the utilities or cooperatives.  
 
Noise emission has been a primary concern over the duration of wind-turbine 
development and has been considered an important technological issue.  In 
principle, noise emission from wind turbines increase with increased turbine 
size.  However, compared with early turbine technology noise emission today 
has not increased at the same rate as size has increased.  Comparatively, 
new turbines are much quieter than older turbines (Danish Energy Authority, 
1999: 25). 
 
Another key consideration in technological development is cost, which can be 
turbine cost, investment cost, or electricity production cost.  Over the 
development of successive generations of turbines, all three types of costs 
have decreased.  As turbines become less expensive and production costs 
decrease, wind energy becomes more price competitive with other 
technologies.  For this reason, cost reduction is an important aspect of turbine 
technological development (ibid). Figure 5.2 below shows the development in 
height and generating capacity of wind turbines over time.   
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Figure 5.2: Wind Turbine Height and Generating Capacity over time 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Morthorst, 2003 
 
5.4 SPATIAL PLANNING  
 
Over the course of wind energy implementation in Denmark, the main 
objective of the spatial planning system has been to balance the two goals of 
landscape protection and the implementation of wind energy policy (Nielsen, 
Skjold, 2004).  The specific approach taken by the planning system to achieve 
these goals has changed over time and in response to changes in the energy 
policy.   
 
5.4.1 Spatial Planning in the 1970s 
In the early 1970’s there was no specific legislation regulating the installation 
of wind turbines. When turbine construction began, within the rural zone, if a 
turbine was to be established as part of a farm, only a notification was needed 
but a permit was not necessary. For turbines installed elsewhere within the 
rural zone, permits were granted as long as there was no conflict with 
recreation or nature preservation areas (Planstyrelsen, 1978 in Lauritsen et al. 
1996: 45). 
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The municipality was responsible for issuing permits for turbines that were 
proposed in an urban or summer cottage zone. Permits were issued if the 
municipality was satisfied that noise and safety standards had been complied 
with. The visual impact of the turbine was not a consideration as long as it 
was not in a recreation area (Lauritsen et al, 1996: 45). 
 
5.4.2 Spatial Planning and the 100MW Agreement 
In 1985 the government and the utilities entered into the 100MW Agreement 
which required the utilities to install 100 MW of wind power in the years from 
1986 to 1991.  The 100MW Agreement had major land-use implications, since 
locations for turbines adding up to the capacity of 100MW had to be found.  In 
1986, counties were requested by the Agency of Physical Planning to make 
guidelines for the location of wind turbines and to clarify the relationship 
between landscape protection, environment issues, and safety matters 
(Lauritsen, et al, 1996: 45).  This was the first time that the national 
government requested changes in regional planning procedure in order to 
facilitate a national wind energy target.   
 
The implementation of this request was inconsistent across the regions and 
largely failed to designate sufficient areas for turbine installation to meet the 
target (ibid: 46).  For example, in the 1986 Amendment to the West Zealand 
County Regional Plan the county planners specified several locations which 
they felt were favourable to the installation of wind turbines.  However, these 
locations were not acceptable to the local community and were eventually 
discarded (Skude, 2004).  Ultimately, this request from the national 
government to the regions was an important milestone that initiated the 
process of incorporating wind turbine siting into regional strategic plans.  Wind 
turbine siting concerns were further considered when the regional plans were 
later revised. 
 
Regional plans could incorporate wind energy in many different ways, either 
by identifying specific areas where turbines would be allowed, or by reserving 
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areas in which turbines could NOT be installed because of other land-use 
interests (Lauritsen et al, 1996: 45).  The West Zealand County strategy for 
incorporating wind turbines into the regional plans was the designation of all 
areas within the region as yellow, light green, or dark green.  Yellow areas 
were areas of low landscape significance, and within these areas turbines 
were allowed.  Dark green areas were areas of high landscape significance, 
and within these areas turbines were not allowed.  The complications arose 
within light green areas, which were areas of moderate landscape 
significance.  Proposals for turbines in these areas had to be carefully 
evaluated by the regional planners (Skude, 2004, Christensen & Lund, 1998: 
4).   
 
For several reasons, the changes in regional planning procedures did not 
sufficiently support the national target as specified in the 100MW agreement.  
No map of wind resources existed in the late 1980s, which left the regions 
without a clear technical guide for where to site turbines. In many cases, the 
planning request was either ignored or not implemented properly.  Regions 
that did participate erred on the side of caution, since they felt responsible for 
preserving landscapes for future generations. For example, the West Zealand 
plan stated that, “areas that are in any sense considered valuable must be 
held free from erection of wind turbines” (West Zealand County, 1988, in 
Lauritsen, et al, 1996: 46).   
All these factors together meant that not enough space was set aside for wind 
turbines in the initial regional plans, resulting in the utilities having difficulty 
fulfilling the first 100MW agreement and ultimately the delay of two and a half 
years in meeting this target (ibid).  These difficulties were a signal to national 
authorities that further action should be taken to address problems posed by 
the spatial planning system.   
 
5.4.3 Spatial Planning and Energy 2000 
In 1990, the Energy 2000 energy plan called for 80MW per year of new wind 
power capacity. The electric utilities agreed to the ambitious wind energy 
targets set out in Energy 2000 but specified their need for cooperation from 
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the county and municipal planning authorities (ibid: 46).  In response to this 
request from the utilities and to avoid the planning related problems 
encountered in the implementation of the 100MW Agreement, the government 
in 1991 appointed a Committee on Wind Turbine Location under the Ministry 
of Environment (Gipe, 1995: 63; Lauritsen et al, 1996: 46).  The role of this 
committee was to facilitate the designation of locations of wind turbines in 
regional and municipal plans.  Also in 1991 the Danish Energy Authority 
produced a map of wind resources in Denmark that could be used by planners 
to guide turbine siting to the most appropriate areas.   
 
The final report of the Committee on Wind Turbine Location, produced on 17 
February 1992, concluded that wind turbine siting should be the responsibility 
of the municipal planning authorities in close collaboration with the counties.  
The following guidelines for municipal planning were outlined: 
• That planning should aim to designate areas for wind energy projects 
while accounting for the rational utilisation of wind energy as well as the 
landscape and nearby residents. 
• That wind energy in the designated areas should be utilised to the full. 
• That wind energy projects should primarily be concentrated in clusters 
or parks. 
• That in municipalities with good wind conditions, locations should be 
designated for both clusters and parks and guidelines should be 
provided for locating individual turbines either by designating special 
areas for individual wind turbines or by selecting specific locations. 
• That the municipalities involve the regions, the local non-governmental 
organisations and the electric utilities early in the planning phase. 
(Danish Ministry of Environment and Energy, 1995: 60-61) 
 
The Minister of Environment communicated these findings to the 
municipalities and regions by a letter dated 6 March 1992 that urged the 
municipalities to follow up the findings of the committee and to initiate 
municipal planning for wind energy.  The letter expressed that regions and 
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municipalities should work together to ensure the continued expansion of wind 
power.   
 
The regions were advised to revise the regional plans taking into account the 
wind energy map recently provided by the Energy Authority, and to try to find 
more room for large turbines and wind farms.  It was however, stated that it 
should be avoided to implement wind energy through directives or 
expropriation, because this could lead to increased public resistance toward 
wind turbines. The Committee findings also recognised that “the future 
implementation of wind turbines could not be ensured only through physical 
planning” (Lauritsen et al, 1996: 46). 
 
5.4.4 Circular 21 
As of 1993, the annual implementation rate of new wind turbines was only 
30MW, far below the 80MW called for in Energy 2000 (Meyer, 2004: 30).  This 
shortfall indicated that further improvements could be made to the 
administrative spatial planning system to better support the implementation of 
wind turbines (Lauritsen et al, 1996: 47).   
 
In 1994, the Ministry of the Environment and the Ministry of Energy issued 
Circular 21 of 28 January 1994 on wind energy planning to all municipal 
councils in Denmark.  The purpose of this circular was to promote the 
appropriate expansion of wind power in accordance with the targets of Energy 
2000 via municipal planning. Circular 21 saw the role of municipal planning as 
ensuring that land-use interests were considered and balanced. Municipalities 
were required by the circular to publish a proposal for a supplement to the 
municipal plan or a proposal for a municipal plan that established the location 
and size for potential wind energy projects.  The circular set a deadline of 1 
July 1995 for the production of these proposals.  Councils were exempt from 
publishing this proposal if 1) they had already adopted a plan covering wind 
energy or 2) if no suitable locations for wind energy could be found that could 
be justified on planning grounds (Danish Ministry of Environment and Energy, 
1995: 59).    
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In the regional plans three types of areas had been designated: areas where 
turbines were prohibited, areas where turbines were always allowed and 
areas where no clear distinction could be made by the regional planners. It 
was the areas where no distinctions had been made by the regions where the 
municipal planning called for by Circular 21 had the greatest effect 
(Christensen and Lund, 1998: 4). 
 
The circular was followed directly by an official note which outlined concepts 
and legislation that were relevant to municipal planning for wind energy 
expansion.  It is important to note that the circular required the production of 
plan proposals but contained no instructions for the contents of the plans, 
such as quotas for wind capacity.  The official note recognised the importance 
of local knowledge rather than top-down directives in the following statement: 
“The counties have designated areas in the regional plans where new wind 
energy projects can be located.  The municipalities can use the subsequent 
planning to ensure that community activism and local knowledge can be used 
for the common good” (Danish Ministry of Environment and Energy, 1995: 
60).    
 
To further support municipal planning for wind energy, in 1995 the Ministry of 
Energy and Environment released the publication Municipal Planning for Wind 
Energy in Denmark: Examples and experience.  This publication was intended 
to provide specific technical guidance to municipalities. The publication 
provided detailed information about fitting wind turbines into the landscape, 
about the aim of gathering turbines in clusters and parks where appropriate, 
about the patterns and groupings within the parks, about balancing the need 
to include wind turbines in the municipal plan with other land-use interests, 
and about relevant legislation and planning procedure.   
 
Despite the strong directive language from the national government, 
municipalities implemented Circular 21 at varying rates.  Municipalities on the 
west coast were among the first to create the plans, because wind turbines 
  
 49                                Spatial Planning for Wind Energy: Lessons from the Danish Case                                   
 
provided an economic benefit that was attractive to these areas (Nielsen, 
Skjold, 2004).   
 
5.4.5 Spatial Planning and Energy 21 
The Energy 21 energy plan once again set out ambitious targets for wind 
energy implementation.  Energy 21 assumed development by 2030 of a total 
installed capacity of 5,500MW, of which 4,000MW would be installed off-shore 
(Danish Ministry of Environment and Energy, 1996: 76).  While on-shore 
development is more economical, it also presents conflicts with land-uses 
such as natural areas and housing, especially as turbines increase in size.  
For these reasons, Energy 21 recognised the need to consider off-shore 
development, which was expected to become a major development strategy 
after 2005. 
 
The following passage sets out the position of Energy 21 on the role of 
planning in implementing the wind energy goals: 
 
Such development would entail the erection of many new wind 
turbines of sizes larger than those now in use which would 
influence nature and landscape interests.  Small-scale Danish 
landscapes are vulnerable to large and characteristically technical 
installations.  These negative effects can, however, be deflected to 
some extent by conscious planning in accordance with clear 
principles for locating new wind turbines in proximity to existing 
large technical facilities or in landscapes of dimensions that 
correspond to the large turbines.  Planning shall also entail making 
decisions about existing turbines placed inappropriately in the 
landscape (Danish Ministry of Environment and Energy, 1996: 76). 
 
Along with the turn to off-shore wind farm development, Energy 21 also 
specified the need to consider replacement of existing older and less efficient 
turbines.  Existing turbine replacement was seen as a strategy for increasing 
on-shore capacity in an already turbine saturated landscape and was 
expected to begin after 2005.  
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5.4.6 1997 Off-Shore Turbine Report 
In 1997, an Action Plan for Offshore Wind Farms in Danish Waters was 
submitted to the Minister of Environment and Energy. This action plan 
specified eight potential sites for offshore wind farms (Greenpeace, 2004).   
 
For our purposes, the main interest in this action plan was the fact that it 
represented an understanding that there existed difficulty in finding enough 
suitable wind turbine sites on land to meet the ambitious wind energy targets 
set in the Energy 21 energy plan.  At this time turbines were becoming bigger, 
more visible, and more intrusive on the landscape making them more difficult 
to site on land.  The publication of this Action Plan represented a turning point 
in Danish wind energy development, and by 1999 two small off-shore wind 
farms were constructed.   
 
5.4.7 Circular 100 
Circular 100, The Planning of Wind Turbines and Landzone Permission for the 
Placement of Wind Turbines, was adopted in 1999 and replaced Circular 21. 
By the late 1990s it was realised that even though Denmark had the potential 
for more on-shore wind turbines a number of planning issues had arisen. 
Many of the turbines installed in the early years had been badly placed 
without regard to landscape and neighbours. From society’s point of view it 
was a problem that neighbours’ resistance to wind turbines had become so 
great that it slowed down the establishment of new wind turbines. As a 
consequence of this the Minister of Environment and Energy prepared 
Circular 100 (Lorenzen, 2001: 10; Sørensen, 2004). 
 
Circular 100 required more contextual consideration of the placement of wind 
turbines, taking into account neighbouring dwellings, nature, landscape, 
cultural heritage values, agricultural interests and available wind energy. It 
also had two requirements for the regions, to designate areas specifically for 
wind turbines indicating size of area and maximum height of turbines and also 
to consider the possibility for renovation of existing wind turbine facilities. 
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Even though regions had been requested to plan for wind turbines in the late 
80s there was no formal requirement until Circular 100.  
 
Circular 100 also provided a number of technical specifications that proposed 
wind energy projects have to meet in order to gain planning permission. The 
specific requirements reflected the desire for wind turbines to exist as 
harmoniously as possible with neighbours and addressed visual impact, 
noise, shadows and other points of concern. Some examples of these 
specifications are that turbines should be placed in groups, should be 
arranged in geometric patterns, and should not be closer to neighbours than 
four times their height (Olesen, 2002: 20). 
 
In response to Circular 100 and to electricity reform the Ministry for 
Environment developed a grant scheme for the replacement of old and badly 
placed turbines. The circular marked a significant milestone in the transition 
form the first phases of wind power development in Denmark into a new 
phase of repowering, which had been identified earlier in Energy 21.  
 
5.5 OWNERSHIP STRUCTURES 
 
One of the more unique factors which has contributed to the success of wind 
energy in Denmark is the ownership structure of wind turbines. Different 
groups own wind turbines: private individuals, private cooperatives and 
electric utilities, in addition a few turbines are owned by private industrial 
enterprises and municipalities (Danish Energy Authority, 1999: 8). As of 2002, 
eighty percent of turbines in Denmark were owned by individual farmers or 
wind energy cooperatives and 150,000 Danish families own turbines or shares 
in turbines (International Energy Agency, 2002: 105). The most significant 
impact of the Danish ownership structure is on the spatial development of 
turbines, which favours individual turbine installation unlike in other countries 
where the preference has been for clusters and wind farms.  
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The ownership of wind turbines in Denmark has changed over time as shown 
in Figure 5.3 below. In the early 1980s ownership was mostly limited to 
cooperatives, in the late 1980s utility companies also made up a significant 
percentage of ownership, coinciding with the requirements of the 100MW 
Agreement. In the mid-1990s the ownership structure changed dramatically 
with individuals becoming the largest group of wind turbine owners. The 
Danish Energy Authority attributes this shift to several factors: general interest 
rates have decreased, payment for wind power electricity has increased 
slightly and wind turbines have become less expensive (1999: 9). In addition 
other events that occurred around this time that may have had an impact on 
ownership include aggressive salesmanship by turbine manufacturers and the 
identification of approved locations for turbines, identified by municipalities in 
response to Circular 21 (Sørensen, 2004; Olesen et al, 2002: 37). 
 
 
Figure 5.3: Ownership distribution of wind turbines in Denmark  
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Morthorst, 2003 
 
During the history of wind energy development in Denmark there have been 
laws that have governed the individual and cooperative ownership of wind 
turbines. According to these laws, turbine or cooperative members must be 
resident in the municipality where the turbine is located or in a neighbouring 
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municipality. This has guaranteed that turbines are owned locally (Krohn, 
1998: 8). In addition, income tax incentives for turbine owners have been 
offered.  
 
5.6 SUMMARY OF THE DANISH CASE STUDY 
 
Wind energy implementation in Denmark has occurred as a result of five key 
factors: Danish energy policy, economic measures, technological 
development, spatial planning and ownership structures.  Box 5.1 highlights 
the key events in the history of Danish wind energy implementation.  In the 
next section, we present our analysis of how specifically the spatial planning 
system has contributed to Denmark’s implementation of wind energy.   
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1973 First Oil Crisis 
1976 First energy plan: Danish Energy Policy 
1979 Second Oil Crisis 
1979 Investment subsidies introduced 
1979 Price subsidies from national budget and feed-in tariffs introduced 
End of 1970s - Total Installed Capacity 3MW 
 
 
 
1980s Ownership mostly cooperative 
1981 Energy Plan 81 
1985 Danish decision not to adopt nuclear power 
1985 100MW Agreement 
1985 Turbine capacity 50kw, height ~15 metres 
1986 First request to the regions to make guidelines for wind turbine location 
1988 Utility share of turbine ownership begins to increase 
1989 Turbine capacity 300kw, height ~30 metres 
End of 1980s - Total Installed Capacity 261MW 
 
 
 
1990 Investment subsidies removed 
1990 Energy 2000 – A plan of action for sustainable development 
1991 Danish Energy Authority produces a map of wind resources in Denmark 
1992 Electric utilities required to provide grid access to wind energy projects 
1992 Turbine capacity 500kw, height ~37 metres 
1992 Final Report of the Committee on Wind Turbine Location 
1993 Turbine capacity 600kw, height ~46 metres 
1993 Energy 2000 Follow-up 
1994 Circular 21 requires municipalities to plan for wind energy 
1994 Ministries of Energy and Environment combined into a single Ministry 
1995 Publication of Municipal Planning for Wind Energy in Demark  
1996 Turbine capacity 1,500kw, height ~70 metres 
1996 Energy 21- The Danish Government’s Action Plan for Energy  
1996 Individuals become biggest group of turbine owners 
1997 Action Plan for Offshore Wind Farms in Danish Waters sets agenda for off-shore 
development 
1999 Circular 100 requires regions to plan for wind energy, sets out specific siting 
requirements, and sets agenda for repowering 
1999 From December 31, reductions in production subsidies 
End of 1990s - Total Installed Capacity 1784MW 
 
 
 
2001 Ministry of Environment and Energy split; Energy Authority moved to Ministry of 
Economic and Business Affairs 
End of 2002 -Total Installed Capacity 2936MW 
2004 Danish Government announces new energy agreement which includes plans for 
two large off-shore wind farms and repowering 
 
Box 5.1: Summary of Key Dates in Danish Wind Energy Implementation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source for installed capacity: 1976-1998 Danish Energy Authority, 1999; 1999-2002 
International Energy Agency, 2003. 
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6 ANALYSIS OF THE DANISH CASE STUDY  
 
As presented in the introduction and demonstrated in the case study wind 
energy development and implementation in Denmark has occurred in a 
complex environment comprised of energy policy, economic measures, 
technological development, spatial planning and ownership structures. The 
analysis of the case study focuses on the role of spatial planning and also on 
the way the spatial planning system has been influenced by the other factors.  
 
In general, the primary role of the spatial planning system in wind energy 
implementation is to mediate the fundamental land-use conflict between the 
installation of turbines and landscape considerations (Nielsen, Skjold, 2004). 
As outlined in the introduction, this conflict has many dimensions which 
include: visual impacts, noise, shadow and light effects, and danger to birds 
and other animals. Additionally there is a tension between national or 
international levels where wind energy benefits are realised and the local level 
where costs are experienced (Khan, 2003: 565). The spatial planning system 
must address this fundamental conflict.  
 
In terms of the success measures introduced in Chapter 1, the nature of the 
spatial planning system can make a difference in the degree to which 
successful implementation of wind energy is achieved.  A rational, goal-
orientated spatial planning system is likely to be very successful from the 
perspective of number of MW installed, but might achieve this numerical 
success at the cost of appropriate siting in the landscape, and also at the cost 
of people’s satisfaction with the implementation.  A more communicative 
spatial planning system might be responsive to people’s concerns about wind 
energy and also its landscape impacts, and therefore contribute to achieving 
the success measures of appropriate siting and positive public feeling about 
wind turbines. Hence a planning system that incorporates elements of both 
the rational and the communicative approaches to spatial planning is likely to 
best support successful wind energy implementation. 
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6.1 RATIONAL AND COMMUNICATIVE ASPECTS OF THE DANISH 
SPATIAL PLANNING SYSTEM 
 
The Danish spatial planning system is fundamentally rational in character 
(Hansen and Clausen, 2004: 4-5). This rationality can be seen in the 
hierarchical structure of the system and the use of directives and circulars to 
address public policy issues. However, the system also incorporates aspects 
of communicative planning primarily through formal mechanisms for public 
participation such as comment periods at various stages of the regional and 
municipal planning processes, involvement in the environmental impact 
assessment process and access to the appeals process.  Though such formal 
processes are often criticised on the basis of being tokenistic (Arnstein, 1969) 
their inclusion in the planning system indicates a shift away from a strictly 
rational process where the planner is an expert decision maker toward a more 
balanced process which recognises stakeholder concerns. 
 
6.2 PHASES FOR ANALYSIS 
 
For this analysis we recognise that there are four significant phases of Danish 
wind energy implementation relevant to spatial planning.  These phases are:  
 
• 1970 – 1985 Very early phase of development, where few formal 
planning procedures were in place; 
• 1985 – 1994 The first 100MW Agreement marks the beginning of this 
phase in which regional planning processes were established with the 
intention of stimulating development to meet national targets; 
• 1994 – 1999 This phase begins with the issuance of Circular 21 
requiring municipal plans for wind turbines.  This period is 
characterised by rapid development and growing opposition; and 
• 1999 – Present In response to growing opposition Circular 100 was 
issued to directly address siting practices and repowering. This phase 
also saw the first off-shore projects built. 
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6.3 ANALYSIS 
 
6.3.1 Spatial Planning for Wind Energy 1970 - 1985  
Wind energy development began in this phase as investors responded to 
Denmark’s first energy policies and the introduction of economic incentives 
provided for turbine ownership. These economic incentives acted to influence 
land-use, since the incentives encouraged turbine installation.  The incentives 
also provided a degree of certainty for turbine investors, who could predict the 
profits available from the turbines.   
 
At this point in time it is evident that there are synergies between national 
energy policy and land-use, since turbines in the landscape were appearing 
as a result of economic incentives designed to support energy policy goals.   
 
The spatial planning system was established in the early 1970s but did not 
play much of role in wind energy implementation during this time.  However, 
even at this early stage, there existed recognition of the potential conflict 
between turbine installation and landscape, as permits for turbines in the rural 
zone were issued as long as there were no conflicts with recreation or nature 
preservation areas (Planstyrelsen, 1978 in Lauritsen et al, 1995: 45). 
 
6.3.2 Spatial Planning for Wind Energy 1985 - 1994  
This phase was characterised by rational planning processes designed to 
support national policies. During this time national policies strongly called for 
wind energy development including the 100MW Agreement and the Energy 
2000 energy plan.  This strong policy was necessary “…to support wind 
energy to get it going, and also to support the wind turbine industry.  It is 
important to provide this support if you want to change something. The wind 
energy was up against coal, oil, nuclear – all those things that were also very 
cheap” (Ingrisch, 2004). Strong policy for wind energy was especially 
important after the decision not to pursue nuclear power was reached, as this 
closed off one of Denmark’s few possibilities for domestic electricity 
resources, making wind and other alternatives even more important. The 
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relationship between energy policy implementation and spatial planning was 
recognised by the national government as evidenced by the1986 request to 
the regions to make guidelines for the location of wind turbines, and to clarify 
the relationship between landscape and environment.  Such an action to 
support public policy through the spatial planning process is classically 
rational (Healey, 1997: 23).  
 
At this time there was a growing recognition of the importance of spatial 
planning in meeting the national targets not only by the national government 
but also by the utilities. The delay of two and a half years in meeting the 
100MW Agreement demonstrated the importance of spatial planning, as this 
delay was due to the lack of appropriate sites being set aside by the regions. 
In order to address the failure of the regional planning process to support the 
national targets the national government took two key steps to better enable 
the regions to plan for wind energy. The Committee on Wind Turbine Location 
was established and the Energy Authority produced a wind energy resource 
map.  
 
Recognising that local ownership of turbines can increase public acceptance 
locally, the government and parliament politically promoted local private 
ownership of turbines (Danish Energy Authority, 1999: 8). Economic subsidies 
continued during this phase guaranteeing the profitability of wind turbine 
ownership. In combination with these subsidies the government’s promotion of 
local ownership can be seen as a means of addressing the imbalance 
between national benefit of wind energy and local costs.  This has had the 
overall effect of creating positive local stakeholders in spatial planning 
processes for wind energy.   
 
In this phase cooperative ownership of turbines was the primary private 
ownership scheme. There is a long history of cooperative ownership in 
Denmark (Gipe, 1995: 58; Sørensen, 2004), which explains why cooperative 
ownership of wind turbines was easily established in the 1980s. From a 
communicative planning perspective it is interesting to note that cooperative 
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ownership contributed to local consensus building, which occurred outside of 
the formal planning process. By spreading ownership of wind turbines 
between many households in the vicinity of the turbine, cooperative ownership 
also spreads local acceptance and consensus. Before the formal planning 
system for wind turbines was established, siting disputes would be resolved 
between members of the cooperative. For example in a situation where many 
neighbours joined together to form a cooperative, if one member strongly 
opposed a suggested turbine location (for instance outside the bedroom 
window) that member could work with other members to find a more mutually 
agreeable location or the cooperative could compensate (for instance with 
extra shares) (Sørensen, 2004).   
 
6.3.3 Spatial Planning for Wind Energy 1994 - 1999  
The third phase began with Circular 21, which required municipal planning for 
wind turbines. Similar to the regional planning directive of 1986 the issuance 
of a circular to support national energy policy goals is rational in nature. 
However the approach of Circular 21 recognised the importance of local 
knowledge and can therefore be seen as somewhat communicative. Circular 
21 was designed to promote wind energy development through municipal 
strategic planning but also recognised the benefit of local decision-making 
about actual turbine locations. The decentralised planning process was 
considered to be the best way to promote local interests in wind turbines while 
ensuring acceptance among local residents and politicians.  Also it was 
considered to be a priority that the plans expressed local political decisions 
and were based on local detailed knowledge (Nielsen, 1996: 770). The nature 
of the circular demonstrates that the Danish spatial planning system for wind 
energy was not a strictly rational system.   
 
In this period payment for wind power electricity increased slightly and turbine 
costs decreased (Danish Energy Authority, 1999: 9). These factors along with 
continued strong national policy for wind energy and support from the spatial 
planning system led to a boom in turbine installation beginning in 1996. This 
boom had significant land-use implications. Along with this boom came an 
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increase in conflict, as public opposition to wind turbines grew (Sørensen, 
2004; Bender in Olesen et al, 2002: 37).  
 
Also at this time the private ownership structure shifted from primarily 
cooperatives to primarily individual ownership. With the decrease in 
cooperative ownership the incentive to informally resolve siting disputes also 
decreased. In its place came formal siting rules as specified by the municipal 
plans. While the municipal plans created certainty for potential turbine owners 
by setting out specified locations for turbines they also eroded the informal 
consensus building that had taken place previously. This phase is an 
interesting one to evaluate in terms of the three success measures defined in 
Chapter 1. Clearly by the first measure of MW installation this is a period of 
great success. However this came at the cost of impacts on the landscape 
and decreased public acceptance.  
 
6.3.4 Spatial Planning for Wind Energy 1999 - Present  
In response to the public opposition and siting concerns that arose in the mid-
1990s Circular 100 was released in 1999, signalling a shift in spatial planning 
policy from facilitating development to managing the negative impacts of 
turbines in the landscape. This shift is also evidenced by the reduction in 
subsidies for wind power as of 2000. Subsidies were reduced at this time 
because they had become too lucrative. Circular 100 aimed to decrease 
public opposition by responding directly to concerns that had been raised. 
With its introduction of specific siting rules, Circular 100 indicated a shift in 
national policy from the delegation of responsibility of spatial planning for wind 
turbines to local municipalities to a more centralised approach.  
 
At the beginning of 1999 Denmark was approaching an unfavourable situation 
where development had occurred without regard for the landscape. Circular 
100 attempted to rectify this circumstance by calling for more contextual 
development and also acknowledging that the Danish landscape was 
approaching capacity for on-shore wind energy by setting out a repowering 
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scheme. By addressing the landscape concerns it was intended that Circular 
100 would also lead to reduced public opposition (Nielsen, Skjold, 2004). 
 
Also in this phase, off-shore wind energy development was beginning to 
occur. Off-shore development provided a mechanism to continue expanding 
electricity production from wind energy without creating the landscape 
concerns inherent to on-shore turbines. The shift to off-shore development is 
another signal of the recognition that the Danish landscape is reaching 
capacity since according to the Danish Energy Authority, on-shore 
development is economically preferable to off-shore development (Danish 
Energy Authority, 2002b: 2). 
 
The 29 March 2004 announcement about the new Danish energy policy 
agreement indicates that wind power, both on-shore and off-shore, is still on 
the political agenda. In order to facilitate the repowering aspect of this 
agreement the Danish Energy Authority intends to undertake an initiative to 
assist regions and municipalities in spatial planning for the repowering 
program (Nielsen, Steffen, 2004).  This indicates that spatial planning and its 
role in wind energy implementation continues to be on the national energy 
policy agenda. 
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7 CONCLUSIONS 
7.1 DENMARK AS A SUCCESS STORY - REVISITED 
 
This project began with the observation that Denmark is widely perceived to 
be a success story in wind energy implementation. In terms of our three 
measures of success the detailed case study further supports the arguments 
made in Chapter 1 that Denmark’s implementation of wind energy has overall 
been successful. Having conducted and analysed the case study we are able 
to see the reasons for this success in terms of the data that we have 
collected. It is evident from this case study that the success was based on a 
combination of: 
• Consistent energy policy that set targets and emphasised the 
importance of wind energy;  
• Subsidies and supports for wind energy based on the energy policy;  
• Continued development of wind energy technology; 
• A flexible and responsive spatial planning system; and  
• The promotion of local ownership of wind turbines.  
 
The spatial planning system has contributed to the success in several ways. 
Danish spatial planning for wind power has provided a framework for 
integration of wind power into the Danish landscape and has created space 
for more than 2,600MW of generating capacity (Olesen, 2002: 21). The 
fundamental conflict between landscape and wind turbines has also been 
taken into account throughout the implementation process. Spatial planning 
processes had the overarching objective of balancing turbine installation and 
landscape concerns. The spatial planning system in the beginning facilitated 
development by identifying suitable turbine locations and later managed the 
impacts of development by addressing aesthetic aspects of turbine 
installation.  
 
Based on our analysis of the Danish case we have identified three key 
lessons about spatial planning and wind energy implementation that could be 
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of benefit to other countries that are setting out to implement wind energy. 
First, successful wind energy implementation should be supported by 
involving stakeholders. Second, the spatial planning system should have 
the effect of creating certainty and avoiding surprise for stakeholders in the 
process. Finally, the spatial planning system has an important role in 
implementing public policy with land-use implications.  
 
One of the key lessons above includes the idea of surprise. Box 7.1 
summarises one of our interviewee’s experiences with surprise, and also 
recounts a proactive approach to avoiding surprise that was used in the 
planning process for the Middlegrunden off-shore wind farm. Although our 
primary interest in this project is in spatial planning for on-shore wind energy 
implementation, we include this story to illustrate one way that surprise can be 
avoided.   
 
Box 7.1: Avoiding Surprise: A Proactive Approach 
Source: Sørensen, 2004 
 
 
Regarding the planning process for wind energy projects, Sørensen (2004) states “The 
process itself is so important, that people don’t feel surprised. Surprise is an important 
word. As soon as people feel surprised they start being aggressive and they are not 
listening….” 
 
In the planning process for the Middlegrunden off-shore wind farm, avoiding surprise was 
an important consideration. The site for Middlegrunden was set in an industrial area, so 
there were no residential neighbours directly affected. There was, however, a working 
group south of the Middlegrunden site planning to establish Amager Beach. The 
Middlegrunden working group was aware of this and desired to avoid conflicts with the 
Amager Beach working group. The Middlegrunden group invited representatives of the 
Amager Beach group to a meeting, and told them about the proposed Middlegrunden 
project. The Amager Beach group was concerned about the noise aspect of the wind 
turbines so the Middlegrunden group took them to hear some existing wind turbines. 
When they heard the turbines for themselves their concerns about noise were alleviated. 
The Amager Beach group then did not oppose the Middlegrunden project. 
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7.2 LESSONS FROM THE DANISH CASE STUDY 
 
7.2.1 Involving Stakeholders 
From the spatial planning theory, in particular communicative planning theory, 
and the Danish case study we recognise that involving stakeholders in the 
planning process is important. In terms of spatial planning for wind energy, 
this involvement is particularly important because of the imbalance of costs 
and benefits between the national and local levels, which can lead to conflict.  
Stakeholder involvement is the theoretically preferred approach to addressing 
conflict.  By providing mechanisms for participation in decision-making, 
stakeholder involvement addresses local concerns, ideally leading to 
consensus among stakeholders. In terms of our measures of successful 
implementation of wind energy, stakeholder involvement increases the extent 
to which people feel positively about wind energy. 
 
Interestingly, in the Danish case consensus was achieved, but not through 
formal spatial planning processes. Rather the economic incentives and 
ownership structures compensated local stakeholders and cooperative 
ownership served to build consensus. However, in a case where such 
ownership and economic structures are not in place, involving stakeholders 
through the spatial planning process could contribute to consensus building 
and conflict resolution.   
 
7.2.2 Creating Certainty and Avoiding Surprise 
Certainty in spatial planning refers to an atmosphere of predictability in which 
all parties involved in planning processes, for example planners, developers, 
neighbours and other stakeholders know what to expect from the spatial 
planning system. Certainty in the spatial planning system creates clear 
expectations about what the system is capable of and future aspirations and 
goals for an area.  It also eliminates the element of surprise, which has been 
identified as a major cause of opposition to planning decisions regarding wind 
energy (Sørensen, 2004).   
  
 65                                Spatial Planning for Wind Energy: Lessons from the Danish Case                                   
 
 
With regard to the implementation of wind energy, certainty is relevant both in 
the development approvals process and in the strategic planning process.  
For instance, a strategic plan can support the implementation of wind energy 
by setting out energy goals for a community, by setting targets for wind energy 
production, or by identifying areas where wind turbines fit in with other land 
uses (as in the Danish case).  Within the development approval process, rules 
can be established governing the siting of wind turbines and what assessment 
processes must be followed. In addition, specific rules may be set out 
including maximum heights, aesthetics, landscape considerations and noise 
regulations. 
 
Providing certainty and avoiding surprise should have the overall effect of 
facilitating wind energy development where development is desired, therefore 
stakeholders can be fully informed regarding where to invest their resources. 
In terms of the success measures certainty contributes to the achievement of 
targets and numerical goals. 
 
7.2.3 Implementing Public Policy 
In the case of wind energy there is a critical interaction between public policy 
and spatial planning. For the successful implementation of wind energy a 
strong, consistent and clear policy is necessary. Such a policy also sets the 
agenda for spatial planning. At the same time the spatial planning system 
must support the implementation of the policy by making space for wind 
turbines while balancing landscape concerns. 
 
Strong wind energy policy creates a driving force for wind turbines to be in the 
landscape and can define wind energy as a priority for the local planning 
agenda.  Since spatial planning manages land-uses, and wind energy is a 
land-use, the spatial planning system must be structured to support wind 
energy policy. Without support from the spatial planning system managing the 
effects of installed wind turbines in the landscape can be very difficult.  
Therefore in order to achieve successful implementation of wind energy 
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strong, consistent and clear policies for wind energy should be established 
and the spatial planning system should be able to evolve to support these 
policies. 
 
7.3 PROJECT SUMMARY 
 
In this project we have answered the question “How can spatial planning 
contribute to the successful implementation of on-shore wind energy?” using 
spatial planning theory and analysis of the case study of wind energy 
implementation in Denmark. We have seen that many factors contribute to the 
successful implementation of wind energy and that spatial planning can play 
an important role in managing the impacts of wind turbines on the landscape, 
supporting wind energy policy and maintaining public support towards wind 
energy.   
 
There are three lessons from the Danish case study that we consider to be 
transferable to other countries at the early stages of wind energy 
implementation. The lessons from the Danish case combine elements of 
rational and communicative planning. First, successful wind energy 
implementation should be supported by involving stakeholders in order to 
address conflict and work towards consensus.  Second, the spatial planning 
system should have the effect of creating certainty and avoiding surprise for 
stakeholders in the process to facilitate investment and create realistic 
expectations of the spatial planning system’s capabilities. Finally, there is a 
critical interaction between the spatial planning system and public policy with 
land-use implications. Therefore it is important to have clear and consistent 
policies regarding wind energy and to use the spatial planning system to 
support these policies. By combining these three lessons spatial planning can 
contribute to the successful implementation of wind energy. 
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9 APPENDICES 
 
APPENDICES A – D are records from the qualitative interviews conducted in 
the course of our project.  Each interview contains two parts, the INTERVIEW 
GUIDE that we designed before the interview, and a TRANSCRIPT which is a 
summary of the content of the interview, in five minute segments.  The 
INTERVIEW GUIDES included here are the full versions, which include our 
private notes for use during the interview.  The normal text was sent in 
advance to the interview subjects, and the italicised text is notes to ourselves, 
which was not provided in advance to the subjects.   
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APPENDIX A 
 
WEST ZEALAND COUNTY INTERVIEW 
 
INTERVIEW GUIDE 
 
Primary research question: 
How has the Danish spatial planning system managed the interaction 
between national wind energy objectives and local land use planning?  
 
Purpose of interview on 24 March: 
• Establish relationship between regional and national spatial planning 
• Establish relationship between regional and municipal spatial planning 
• Collect anecdotal accounts of specific projects that illustrate how 
planning system works in actual practice 
• Discuss process of selecting acceptable locations for wind turbines 
 
 
Themes: 
• Story of wind planning in West Zealand County 
• Government, including relationship to national policy and municipal 
processes 
• Stakeholders in wind planning in West Zealand 
 
 
Agenda: 
1. Introductions 
 
Introduction of ourselves, purpose of interview 
OK to record and quote later? (Will send interview summary) 
Introduction of OS – what is his role exactly 
Introduction of other meeting participants 
 
2. Story of wind planning in West Zealand County 
 
We are constructing a timeline of wind turbine development and we have a 
rough outline of significant dates and events that we’ve developed from 
readings.  Show this, use it for talking points. 
 
If we are still unclear about specific technical details after the story, then ask 
for specifics on technical process for selecting locations 
 
3. Discuss levels of government, including relationship to national 
policy and the regional authority’s relationship to municipal 
processes 
 
Discuss influence of national policy on planning process in West Zealand 
Significant legislation, policy initiatives, etc.  As specific as possible.  
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4. Identify stakeholders in wind energy development, and outline 
their roles and attitudes 
5. Closing 
 
OK to send follow up questions by email or telephone if necessary? 
 
 
Key questions to be answered: 
 
Story 
How significant was/is wind energy as part of regional planning? 
 
Was the main planning task or has it always been a small part of the work of 
the regional planner?  
What were the main drivers of wind energy in the region? 
Eg. Community, addressing national policy, security of supply, local 
businesses. 
 
What are your key responsibilities as a regional authority in planning for wind 
energy development? 
 
At the regional level, is the planning department primarily responsible for 
strategic (forward looking) planning, or is the regional government also 
involved in the project approval process?  
How important is strategic or forward-looking planning to the successful 
development of wind energy?   
How does the regional authority balance and prioritise different national goals 
such as economic development, sustainability, social issues, and so on?  
Is the regional authority involved in EIA process? 
 
 
Story 
What have been the most significant challenges in the process of planning for 
wind energy? 
 
How does regional planning address challenge of balancing landscape 
protection with wind development? 
 
 
Government 
What significant requirements has the national government made for wind 
energy planning? 
 
Has the national government made any binding requirements for including 
wind energy in the regional plan, or have they only provided 
recommendations? 
What is the significance of a circular? 
What is the significance of a directive? 
How do these affect the regional plan? 
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Is the existence of a strong national policy on wind energy an important factor 
in local development of wind energy?   
 
Government 
What has the relationship been between the regional government and 
planning for wind energy at the municipal level? 
 
Have there been any cases where municipal plans or project approval 
decisions have been overruled by the regional government?   
 
Stakeholders 
At the county level, who is involved in the process planning for wind energy?  
How are the interests of these stakeholders balanced? 
 
At what stages of planning are different stakeholders active? 
Is there (or has there been) a formal or informal process for including public 
participation in deciding where wind should be located? 
If there has been a formal process, how much influence has this process had 
on the outcome of where wind can be located? 
Have stakeholders been a help or hindrance in the implementation of wind 
turbines. 
 
Closing 
In your opinion, has the spatial planning system helped or hindered the 
implementation of wind turbines in West Zealand, and also in Denmark in 
general? 
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TRANSCRIPT 
Interview Date/Time:  24 March 2004, 13:00 
Location:   Sorø, Denmark 
Subjects:   Ole Skude, Planning Architect 
    Christine Broennum Carlsen, Environmental 
Planner   
Reflections on the interview: 
The interview was intended to get the “real story” of regional planning in West 
Zealand Amt.  We had the idea that there might be a difference between the 
official spatial planning policy as articulated in ministry publications, and the 
experience of planners in the Amt working “on the ground.”   
 
In preparation we had read a good deal about the planning system and had a 
conversation with Jesper Holm about the system. This interview was 
structured in advance with a list of specific questions sorted by theme.  We 
had a number of facts we wanted to collect.  However, we found that the 
actual interview did not follow the agenda, and while most of our questions 
were answered the answers came indirectly.  
 
Interview Summary (5 minute segments) 
1. The interview began with an introduction of ourselves and the project. 
We outlined our interest in how the planning system helps or hinders 
the implementation of wind energy. We also identified that we were 
interested in the interaction between the levels of government and the 
processes through which local and regional planners manage national 
and local expectations. (Q. Why has Denmark been so successful with 
wind energy?) The main reason that Denmark has been so successful 
with wind is that 100 years ago a movement started with craftsmen who 
developed prototypes of small windmills, it came from ‘down’  – (it was 
a grass roots movement). 
 
2. Wind was a progressive movement, before there wind was an industry, 
the craftsmen were developing projects from the ‘bottom’, and this was 
then combined with the political winds of the 70s – where atomic power 
had been ruled out. The State then decided to develop wind energy 
further and make it an industry and offered subsidies. There was 
economic stimulation but the planning system was also developed at 
the same time to address questions of noise and landscape etc. At the 
start of the 70s there was strong environmental reinforcement (agenda) 
from the Ministry (for fighting against pollution) and it was also the 
beginning of the planning system, this was combined with a new 
municipal structure, (now to be reviewed – fewer and bigger regions 
and municipalities and review of responsibilities). In the late 60s there 
were 1200 municipalities, with 100 inhabitants in the smallest 
municipality and 700 000 in Copenhagen. After the reform there were 
275 municipalities, as a result of many municipalities being merged. 
Ole then refers to a diagram of how the layers of the planning system 
are linked to the 3-tiered government structure in Denmark. Local, 
municipal, regional and national planning. Local plans are plans for 
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individual development. The municipal plan forms the strategic frame 
for the local plans.  
 
3. The regional plan is made by the county to guide land use. Above the 
regional plan there should be a plan for the whole country. However 
this national level of planning is mostly concerned with processes. 
There are other laws and guidelines that the State can use to guide 
regional planning. The Danish administrative structure, the Danish 
planning system and Danish Energy policy was created 30 years ago in 
a mix. In that mix there have been two guidelines for regional plans 
regarding wind turbines. Firstly it should be possible to promote more 
renewable energy; the aim was 10% of electricity through wind. The 
second guideline was that care should be taken not to spoil the 
landscape. The first guideline about stimulating renewable energy was 
followed by a lot of complicated regulations that exempted wind 
projects from rules that governed other machines. We then looked at 
maps of the regional plans. A colour system had been devised on a 
map of the regions where the dark green areas were considered as the 
most beautiful areas and excluded wind energy. The yellow areas – 
farming land was ok for development. Then the light green in-between 
areas called for the exercising of judgment. Refers to map again. 
  
4. We began by discussing Ole’s story of wind energy development– refer 
to  diagram made by Ole. It began 200-300 years ago with the old 
Dutch model which was used for grain and to pump water. Early last 
century came the 0 generation turbines, which had been made on the 
farms. They were simple instruments and could be used directly for 
driving some machines on the farm. In 1930 a few idealists started to 
develop bigger mills, this process was stopped by the war. The period 
after the 2nd world war until the second oil crisis in 1979 takes us to the 
end of the 1st generation of wind turbines. In 1975 came the 
development of bigger turbines and the introduction of incentives and 
government support systems. 
 
5. The first discussions about wind turbines by the government were 
about prices for the delivery of electricity. This occurred at the same 
time the first regional plans were made. The first plan was finished in 
1980. There were no standard directions from the State but most 
regions had a lot of the ‘yellow’ land-use areas where you could do 
almost anything, light green – areas were in-between and dark green 
areas were protected. The light green areas were problematic as a 
concrete landscape evaluation had to be made each time, weighing up 
all considerations about the siting of a turbine, including neighbours, 
the terrain, the landscape value. In 1989 the nature appeals board 
decided that turbines had to be situated 3 in a row with equal distance 
between the turbines.  
 
6. In apx. 1989 there were a lot of complaints being made to the nature 
appeals board regarding turbines, especially decisions made about 
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turbines in the light green areas.  (Q. can everyone make a complaint 
at the natures appeal board) At the time it was possible for anyone to 
make a complaint. When the new planning structure was made in 1970 
there was a lot of discussion about how much planning should be done 
in Denmark. The country became wealthier in the late 50s and people 
had more money and could afford more. People were moving out of 
small flats into bigger homes. Urban development began to sprawl 
outside of the urban centres there was anarchic urban development. 
 
7.  A new zoning system was developed to address this issue and city 
zones and summer house zones were introduced.  Regions began 
subdividing the land and changing the terrain through allowing 
development in certain areas. The counties became known as 
authorities that stopped development. In 1970 it was a big 
breakthrough that the three zones were created summerhouse, city 
and open land. This process only had to be done once. Nature 
protection at that time was governed by the State this was then 
consolidated by the regional plans.  
 
8. Every time the regional plans were renewed they had to include more 
information about wind turbines. In the late 1970s people began asking 
for locations for wind mills. There was a need for a systematic 
approach to the siting of wind turbines, because of the visual impact of 
the turbines. Ole then used a diagram to illustrate this. (Q. What is the 
process for allocating areas for wind turbines?) In apx. 1985 the 
predecessor to the nature appeals board said that if ‘you don’t have a 
plan we will just allow everything, so please make a plan for your own 
sake”. 
 
9. Areas that were designated to protect nature were ok. A request for a 
turbine could not be denied if there was no plan to base the decision 
on. Ole then refers to the first plan that was made by the Amt. He talks 
about the methodology of choosing locations for turbines. Wind 
resources were mapped. A national wind resource map was also 
made. Then it was determined where there was space for wind 
turbines, taking into considerations the parameters which could be 
used to throw out the turbine, this included protected areas.  From this 
process new rules were developed to be included in the regional plans 
about where the turbine could go. 
 
10.  NEW DISC. Still referring to the document. There was then a problem 
when potential sites for turbines were identified by the plan. The 
community was upset that they were being told where the turbines 
should go. The attitude of the community was that planning should 
come from below not from above. This became a political problem and 
was put off. However, the rules that had been developed for the siting 
of turbines were kept. The public was not involved in choosing specific 
areas for the location of the turbines and this is what had made them 
react negatively.  (Q. What happened next?) More specific guidelines 
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were developed for the regional plans. To manage this, rules for 
distances were developed which was the ratio was from height to the 
gear box multiplied by 10. The neighbouring county South Zealand did 
not want towers over 30metres resulting in ‘Gorillas’, where the rotors 
where the same length but the towers were shorter. Therefore a rotor 
tower ratio was developed in West Zealand 1:1 +/- 10%.  
 
11. You should be able to look at the turbines without being astonished. 
Therefore the colour of the turbines should be taken into account. (Q. 
Were the restrictions applied to turbines by the county developed with 
guidance from the State?) No. There were three main parameters 
imposed from the State. The county should not stop the development 
of alternative energy, that was a political demand from the State but the 
State did not outline, why or how. Standards for noise which were 
developed in 1991 should be respected. Noise considerations had to 
be accounted for, especially how the noise would affect neighbours of 
the turbines. It was not necessary to take into account how the owner 
of the turbine would be affected by noise. (Q. What was the third 
parameter?) The first was that you should stimulate the development of 
alternative energy, second that noise should not be a problem and third 
that you should protect your area through regional planning. Landscape 
and the visual impact of turbines has been the main focus of the 
regions. The regional plan has been made from the starting point of 
wind resources and efficiency. 
 
12. The story continues….More incentives were being offered and the wind 
mills were getting bigger and bigger there was more need for 
regulation. The next step was for the State to make the municipalities 
identify appropriate locations for wind turbines. In 1994 the State said 
that municipalities must identify areas where turbines could be sited in 
their next municipal plans. (Q. Before 1994 was it only the regions who 
specified this information?) No. The municipalities could do it if they 
wanted but they were not forced to. There were so many problems that 
the municipalities had to make plans, which respected regional plans. 
(Q Were there any quotas or targets for the amount of wind turbines 
that a municipality should have?) No. This was a good idea not to have 
targets. West Zealand had developed their own target of 10% in 
principle but this would not have been appropriate for all municipalities 
ie. Copenhagen. At the time all of the North West coast of Jutland was 
full of turbines because this is were they developed the business. 
There is also a rule that wind turbines must spin clockwise. (Q. Did the 
municipalities ask the region for help when making their plans?) The 
county did help those municipalities who requested it.  The county tried 
to teach them about regional planning, some municipalities took a 
strategic approach to where the turbine could go but others said the 
turbines could go anywhere as long as they were separated by a 
distance of 1km. It was then a case of first in best dressed. However 
the region preferred development to be in rows of three. 
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13. In 1999 came the next paradigm shift. There were so many wind 
turbines in the landscape that it was a problem and some people were 
making a lot of money from State subsidies by installing a turbine. 
People were making a lot of money from leasing their land for turbines. 
This is not acceptable in Denmark where things should be as equal as 
possible – Janteloven. The last government announced that turbines 
approved in 1999 could have the old more generous subsidies, 
turbines established after this would be subject to a reduced subsidy 
rate. There was a deadline and the county became inundated by 
requests to approve turbines before this date. There was also a circular 
released which said that the regional plans must identify where turbines 
can go and where turbines can be renewed. The regions then had to 
go back and look at the regional plans for areas in which turbines could 
be renewed and did this as by looking at where they had made errors 
in establishing a turbine in the landscape for eg. near protected areas. 
(Q. Was it controversial if a turbine could not be renewed?) Not really 
because people were expecting it and knew when they put the original 
turbine up that it would not last forever, it was only a ‘one night stand’.  
There was also a move towards off-shore turbines. 
 
14. Turbine location should be as simple as possible in design, the turbines 
should look as they have always been there. (Q What were the main 
drivers for the development of wind energy?) In the beginning it was to 
meet the needs of the farmers, agricultural economics.  Then it was the 
idealists and inventor types who sought an alternative to fossil fuels. In 
Denmark it was already thought of as a good idea, it was an area that 
was prioritised. During the 1980s engineers were beginning to study 
the development of turbines in schools and the industry was beginning. 
The theory, the actual craftsmanship and the political will ensured that 
the development of wind turbines continued. If there is one actual date, 
it was the date when it was discovered that the current generated was 
worth something and money could be made. This was around 1975. It 
was a combination of the first oil crisis, the existence of the technology 
of the inventors, the wish for an export industry, and subsidies to get rid 
of oil dependency. The systems were in place, there was a new 
planning system, a new municipal structure and the environment had 
become an important matter in political thinking. 
 
15. (Q. Is the region involved in approving specific projects?) In 1999 the 
regions had to identify where the turbines could be replaced, 
municipalities are also taking on this responsibility. Now the regions 
primary task is to make sure that the municipalities are not doing 
anything in contrast to the regional plans. The job in regional planning 
is finished as all the spaces for on-shore turbines have been filled, the 
projects are now moving to the sea.  (Q. In what way did the rules 
coming from the national government affect regional planning?) There 
have been no specific rules. There are also different messages that 
have to be addressed. There have been issues with the availability of 
subsidies which has resulted in a lot of inappropriate development of 
  
 83                                Spatial Planning for Wind Energy: Lessons from the Danish Case                                   
 
wind turbines for instance development where there are no wind 
resources. This is not a matter for the region to address. The main 
concern has been protecting the landscape. The case in Eastern 
Europe where turbines were sold but established in a valley. 
 
16.  The government made the three parameters but at the same time they 
have made many possibilities for the development of turbines through 
offering economic incentives etc. It has been left to the regions to do 
the dirty work by making restrictions which required them to make it 
possible for the development of turbines but at the same time protect 
landscape. Taste is subjective. (Q. The demand for turbines comes 
from the people? Could a region decide not to have turbines?) 
Indirectly this could be done, by being more restrictive with the light and 
dark green areas. <<Refers to map for example of problem areas>>. 
(Q. Are the residents unhappy about the extensive development of 
turbines in their area?) No not really because they are often 
shareholders and share in the profits from the turbines. A lot of people 
invested in the turbines and this is perhaps what made the installation 
of many turbines possible because if they were a part of it, they could 
make money out of it. 
 
17. (Q. Has wind turbines impacted on the real estate values of 
neighbours?) Before the turbines are installed it is an issue for 
complaint but unsure if this is true in practice. (Q. Where could 
concerned neighbours complain to?) When a zone is made there is an 
opportunity for public involvement in the decision making, through the 
zone law, not through the nature law. Affected persons and 
organisations can complain during a period of 5 weeks. There is also 
an administrative board that ensures that the process has been 
followed correctly.  (Q. Do you think that planning has been a barrier to 
the implementation of wind energy in Denmark?). Yes, it is a barrier, 
because when land has been allocated for turbines there has been 
more set aside to be protected. In the West Zealand regional plan there 
has been 25% allocated for protection and 33% set aside for 
development. 
 
18.  As planners and protectors the point of view is to protect nature, the 
more green the better. Big decisions have to be made as more things 
are added to the regional plans for example cultural history, more 
things have to be considered and the restrictions become tighter and 
tighter as more things have to be respected. So the planning system is 
a big hurdle but it is integrated in a way that decisions have to be 
defended. The problem can be looked at in a different way. You can 
say CAN we have windmills in the landscape? Then you can look at all 
the other land use barriers and identify where the turbines CANT go but 
if politically it is decided that we HAVE to have wind turbines –it is 
possible to  identify the places where they can go. 
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19. If there is no reason to install wind turbines you can always a lot of 
excuses not to install them. You have to have the political demand. (Q. 
Is this what happened in Denmark? The decision to have wind turbines 
came from the top?) Yes, there was a public demand for wind turbines 
but not by everyone. There was too many ways for people to make 
money. There was a lot of pressure to install as many wind mills as 
possible. (Q. The Danish system has a clear system of process, and 
therefore avoids that administrative hold ups for approving turbines?) 
Not all the time. If every demand was approved it would have sever 
impacts on the landscape so some proposals had to be rejected. It is a 
matter of balance because if windmills were installed everywhere by 
the government they would be rejected by the public but because 
everyone can have a wind turbine and can make money they pop up 
everywhere. Yes but they must have regard for the landscape. 
 
20.  <<Refers to a poster on the wall>>  In 1976 in the first regional plans, 
the motto was that we should leave the county to our grandchildren, so 
we shouldn’t fill it up with wind turbines. The success in the countryside 
in Denmark has been that the movement has grown up slowly, the 
movement has grown from the bottom up and has been stimulated 
from above but not enforced.  It is a complex system in Denmark but it 
works even when some factors change.  People have to adjust to wind 
turbines. Danes today accept that wind turbines are a part of the 
landscape. Danish turbines have been well designed unlike other 
countries. <<Details about design of turbines.>> 
 
21.  The design of the turbines today is a result of constant improvements 
made by the industry in product design and materials used. The 
engineering used to be primitive but today designers think about 
visualization of turbines and estimate the effect of turbines on the 
landscape. There are many people involved in the phases of 
developing a wind turbines, engineers, planners, idealists, designers 
and politicians. If there was a government authority imposing a target it 
would not have been so successful. In 1986 atomic power was ruled 
out in Denmark. France plans from above.  
End of transcript 
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APPENDIX B 
HANS CHRISTIAN SØRENSEN INTERVIEW  
 
INTERVIEW GUIDE 
 
Our Project Research Question 
How has the Danish spatial planning system managed the interaction 
between national wind energy objectives and local land use planning?  
 
Purpose of Interview on March 26th 
To learn more about wind turbine ownership (co-operative, private and 
corporate) structures in Denmark, and impacts that these have had on the 
implementation of wind energy.   
 
Themes of the interview 
Introductions 
Introduce our project  
Your work and personal involvement with wind energy over time  
 
The Danish Wind Turbine Owners Association 
Role of the Danish Wind Turbine Owners Association  
Specific examples of projects that the association has been involved in  
Contribution of the association to wind energy in Denmark 
 
Administrative procedures 
Establishing a cooperative or project  
Financing a wind energy project 
Local ownership and project approval 
Administration 
Information about if locally owned projects were more likely to get 
planning approval 
Public participation in wind turbine processes (ie. Regional planning, 
approvals process, appeals process) 
 
Public acceptance of wind turbines 
Differences in local acceptance levels between projects with local 
ownership and ‘outside’ ownership 
Local ownership creates an overall more accepting attitude towards a 
project 
Public opposition to wind turbines over time 
Opposition groups in Denmark 
Results of surveys – attitude towards wind energy and turbines  
 
Time allowing – Environmental Impact Assessment and wind energy projects 
What function does EIA have in wind energy process? 
Public involvement in the EIA process 
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TRANSCRIPT 
 
Interview Date/Time:  26 March 2004, 10:00 
Location:   Copenhagen, Denmark 
Subjects: Hans Christian Sørensen, Private consultant and 
member of the board of the Danish Wind Turbine 
Owners Association (DV) 
 
Reflections on the interview: 
The main purpose of the interview with Hans Christian was to learn more 
about wind turbine ownership (co-operative, private and corporate) structures 
in Denmark, and impacts that these have had on the implementation of wind 
energy.  As a main consultant on the Middlegrunden project and a member on 
the board of Danish Wind Turbine Owners Association, Hans Christian 
provided an opportunity to learn more about the role of the wind turbine 
owners association and also about his experience on the Middlegrunden 
project. 
 
One of the ideas that we wanted to test going into the interview was that local 
ownership increases the level of acceptance of wind turbines during the 
planning process. 
 
We sent a list of themes that we would like to discuss in advance but the 
interview took a more unstructured form once we got started. There were four 
key ideas that arose from the interview they include the idea of avoiding 
surprise in planning, the history of cooperatives in Denmark, Middlegrunden 
and the role of the Danish wind turbine owners association.   
 
Interview Summary (5 minute segments): 
 
1. The interview began with us introducing ourselves and our research 
question, highlighting that the focus of the interview was to focus on 
cooperative ownership of wind turbines. This was followed by a brief 
discussion about the Cape Cod offshore wind energy project in 
America. We then outlined the key ideas of the project including the 
role of a clear planning process. Hans Christian then emphasised the 
idea of surprise in the planning process. The process itself is so 
important, that people don’t feel surprised. Surprise is an important 
word. As soon as people feel surprised they start being aggressive and 
they are not listening and then everything can be used in a fight of this 
kind for example they then rely on arguments such as noise.  
 
2. Nisted? is a good example of people on the defensive, in 1995 there 
was plans to build off-shore wind farms. There was an identified 
process for determining where off-shore turbines should go. All the 
formal planning issues had been addressed. Once it was decided 
where the turbines should be located, the media published the story on 
the front of the paper portraying it as a negative development that 
  
 87                                Spatial Planning for Wind Energy: Lessons from the Danish Case                                   
 
would threaten the off-shore landscape and tourism. The actual 
development was 12 km away, local people where surprised especially 
the journalists. Eventually the mayor realised that there were positives 
to the development and the community influenced some of the design 
aspects and gave the project a name change after the town where the 
development was to be. Hans Christian asserts that these problems 
could have been avoided if the public had not been surprised. The 
most important aspect of the cooperative wind farms in Denmark is that 
the initiatives came from the people in local communities. There is a 
Danish tradition for cooperatives beginning around 1800. There is a 
tradition of thinking in cooperatives for example in the dairy industry. 
The idea of cooperatives has easily transferred to the ownership of 
wind turbines and this has helped eliminate the idea of surprise in 
planning for wind energy projects locally. Issues were resolved locally 
before the wind projects reached the formal planning processes. Issues 
of locating the turbines were discussed and resolved among the co 
owners and affected people.  
 
3. There was local consent without formal procedures. Sometimes 
incentives could have been offered to resolve these problems as well. 
Up until 1990 a large number of wind farms in Denmark were built by 
cooperatives. In the beginning of the 1990s formal local planning 
procedures started to become more relevant, with the release of the 
nation wide circular in the early 1993, being more specific about the 
location of turbines. Meanwhile turbines were growing in size. In the 
mid 90s 96-97 the Neighbours Against Wind Turbines Association 
emerged and produced a website. They have a more modest chairman 
today, who accepts that apx. 70% of the Danish population accepts 
turbine. When the Neighbours Against Turbines Association formed the 
turbines were larger and the incentives were very high. In 1995-6 
Single people with access to land built there own turbines without 
forming cooperatives. The approach to installing wind turbines became 
more individualistic and this began to cause problems as neighbours 
and affected parties were not necessarily consulted and did not share 
in the profits of the turbines. The Association was actively working 
against some projects dividing communities with a campaign that 
identified pro and anti wind turbine supporters. This only lasted a short 
period at the end of the 90s then the economic incentives were 
reduced and more appropriate locations for turbines were identified and 
development began to move off-shore.  
 
4. There was Swedish example in Gotland, where there are a lot of wind 
turbines - almost as much as Jutland. The community has used 
cooperatives in the past however a developer sold a new off-shore 
project to an ‘outsider’ from Norway. The new owner did not invite 
people to be involved. The local community began to oppose the 
project even though the project has been approved. The local 
community has taken it to the courts. Hans Christian has had 
experience in planning energy projects. He has learnt a lot about the 
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element of surprise. <<Discusses some of his other project experience 
with ‘dirt technology’>> 
 
5. Hans Christian has learnt a lot through working with NGOs. 
Consultation often gives new ideas to a project which can be positive. 
Processes should be open in developing projects as it can open up 
new ways of looking at an idea. It isn’t done so often because if you 
ask people to give you input you have to have the resources to be able 
to tell people why it hasn’t been used in some cases. If you are open 
you can avoid a lot of problems with public opposition. Companies 
need to be able to have control of projects but perhaps it is better to 
take the fight before rather than afterwards.  
 
6. (Q. Do government processes formally involve local opinion?) Yes 
there is a directive for air pollution however if your project is small you 
do not necessarily have to consult locally. Sometimes it is better to not 
open up a debate about whether a project is or is not appropriate but 
there should be strong local planners to facilitate a discussion when 
spatial plans are made about what land use is and is not appropriate. 
There is a need for strong people in the local planning process to tell 
the public that what can and can not be discussed. (Q. Does this 
process happen with wind energy). The public planning process occurs 
in the Amt and they have the responsibility of ensuring that the most 
suitable areas for wind are identified even when there is no desire to 
have wind energy in certain locations. (Q. Is that when the regional 
plans are made). Yes. In 1864 the tradition of cooperatives began with 
the FolkeHighschools?? This was a cultural movement of ‘lets get 
together’ and share profits rather than give them to industry. Denmark 
today has the highest amount of associations. This has been part of the 
education for 100s of years. To get together and solve problems.  
 
7. The Middlegrunden project started as a cooperative initiative. Everyone 
who had an interested was invited and a voluntary working group of 
around 16 people was established. Hans Christian was a member of 
the working group and they began planning the project. At the time 
there was government money for private people to be involved in off-
shore wind. A leaflet was made about the project and the main part of 
the work was done by volunteers. The site was to be in an industrial 
area, so there were no private people directly affected. South of the site 
was a plan to establish Amager Beach, so there were stakeholders 
south of the site who had an interest in the project. The Middlegrunden 
working group was aware of this and planned to avoid conflicts with the 
Amager Beach group, they were the closest neighbour. The 
Middlegrunden group invited representatives of the Amager Beach 
group to a meeting, and let them know what was going on. The Amager 
Beach Group was worried about the noise aspect of the wind turbines 
so Hans Christian took them to see some existing turbines and when 
they heard for themselves that the turbines were not noisy their fears 
were put to rest. The Amager Beach group then supported the 
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Middlegrunden project. The design of the project also changed from 3 
rows to the existing 1 curved row because of public involvement. 
 
8. The curve reflects the curve in the ‘fence of Copenhagen’. The basic 
principle of the project was Agenda 21 to show Copenhagen people 
that they had to take responsibility for their power supply. Even though 
the wind is much better on the West Coast, Agenda 21 was the reason 
that the wind farm was built on the East Coast. The project was 
acceptable because it was built in an industrial environment but it 
doesn’t fulfil the basic planning conditions to be built 8km from the 
shore. (Q. The role of the Danish Wind Turbine Owners Association 
DV) The Danish Wind Turbine Owners Association was established as 
a place that people could go to get information. At the time wind 
manufacturers used aggressive sales techniques, the facts were 
distorted about how much money and energy could be made. 
 
9.  Buyers needed a reliable source of information, so an association of 
owners was established to look after owner’s interests and to assist 
with the starting up wind projects. There are two main goals of the 
association, the first is to look after owners interests and secondly to 
help (potential) buyers or start wind projects. Helping owners involves 
collecting information from owners to fight manufacturers and to get the 
best price for energy by lobbying the government. From the beginning 
DV has prided themselves on being honest and objective about the 
turbines. For instance if a turbine is noisy, it is recognised as noisy and 
the association works towards helping reduce noise. Though this policy 
of honesty DV has established a good reputation from a political point 
of view. Politicians recognise that they can get reliable information from 
DV, rather than false figures. It is crucial that DV continues to distribute 
correct and reliable information so that they can maintain their political 
credibility. DV has different interests to those of the manufacturers 
association. DV wants the best solutions for owners including 
incentives that are still needed for wind energy. Today the focus of DV 
is ‘honest energy prices’, the message is that if externalities of other 
energy sources are included in energy prices eg coal fired plants, wind 
does not subsidies and wind could compete with coal.   
 
10. Hans Christian referred to Extern E project undertaken by the EU 
studied the true price of electricity once externalities such as pollution 
and health are taken into account. DV is using the EU report to say that 
if there is honest energy prices, subsidies for wind are unnecessary. 
DV also advises owners where they can get assistance for there 
existing turbines such as broken gear boxes. Wind owners are an 
atypical situation as you have private people owning a power plant and 
people don’t know anything about that and maybe few want to know a 
lot. There are a lot of groups and private people investing in the turbine 
most are often farmers who suddenly have a power plant of 2MW in 
their backyard and these people need some support from time to time, 
in order to maintain the turbines and expect that sometimes things do 
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not work, minimising costs and prolonging the life of turbines. There is 
a technical and legal aspect to the association and also to promoting 
wind energy in general. In the first 10 years, there were safety issues 
with the blades. DV was also involved with Riso in developing the test 
station and building the credibility of the manufacturers. Riso were part 
of a certification system, collecting and distributing information. Most 
technological advances of wind turbines have been done by the 
manufacturers themselves. 
 
11. (Q. Is DV ever involved in specific projects) No. However Hans 
Christian has had some involvement in the planning of three off-
shoreprojects, which was trying to involve cooperatives in the process. 
Cooperatives have been essential in the success of the Middlegrunden 
projects. If there is no public involvement it impossible for a project 
such as Middlegrunden to be successful. Utility companies realised that 
wind projects were profitable and became interested in undertaking 
such projects. A small study group identified three projects were to be 
developed in common with the people. One third of the project was to 
be given to private people, so the project could be undertaken in public. 
The utilities recognised that involving DV in the project could minimise 
risks with the authorities regarding the projects.  The current 
government has meant that the project has been shelved. The board 
decided to be involved in this project only in the role of facilitating 
private involvement in the project. DV would never be a proponent for 
specific project only organisers of getting private local owners involved. 
 
12.  There is a current discussion about building two new wind farms. DV is 
trying to get the public involved and have produced a paper about how 
it can be done but do not know if this will form part of the tender 
conditions for the project. What constitutes public ownership is 
currently being looked at by the EU; public ownership could mean a 
group of investors from Ireland rather than local owners. DV would like 
to keep the attention to wind and the private people, it is currently 
difficult to find space for on- shore development in development 
therefore DV is becoming an organisation of older people and worry 
that the public focus on wind energy projects will disappear if they 
cannot actively engage people in new projects. Reference to DV 
homepage, which is currently being translated into English and will be 
completed in May. The web page is how DV informs people. 
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APPENDIX C 
 
DANISH ENERGY AUTHORITY AND SPATIAL PLANNING DEPARTMENT 
INTERVIEW  
 
INTERVIEW GUIDE 
 
In preparation for this interview we developed the following nine questions 
which we sent in advance by email; the italicised notes in this section are 
expected answers as well as follow up questions.   
 
1.  Is wind energy a “success story” here in Denmark, as it is widely 
perceived to be internationally? 
Meeting policy objectives 
Widely accepted by population 
Land-based capacity filled up – good or bad 
Establishment of wind turbines as widely accepted part of the landscape 
Economically – has government spending (R&D, subsidies) paid off  
Follow up to this:  How significant has the spatial planning system been in this 
“success” or in the wide deployment of wind power? 
 
2. What are the main drivers of the energy policy (broadly and for wind), 
both now and historically?  
General and for wind? 
Drivers could include:  security of supply, price, and environment (order of 
priorities). 
Were subsidies a part of energy policy for wind 
 
3. What are the main drivers of spatial planning policy (broadly and for 
wind), both now and historically? 
General 
Drivers could include: Controlling spatial development, urban sprawl, 
promoting economic development, environmental protection (order of 
priorities), and promoting critical landscapes. 
Wind 
To meet energy goals that weren’t being achieved, response to inappropriate 
development, public opposition, protect landscape. 
Strategically vs case by case 
 
4.  How important a role has wind energy development played in 
Denmark’s national energy policy? 
Meeting renewable energy targets 
Meeting co2 reduction targets 
Development of other renewable energy sources 
 
5.  What have been the most significant challenges in implementing 
wind energy in Denmark, and how were these challenges overcome? 
Landscape, public opposition, bureaucracy, cost, public education (myths) as 
demonstrated abroad. 
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6. Was it beneficial to the development of wind power that Environment 
and Energy came under the same ministry for many years? 
Key years for wind development 1979 – 1999 
Joint Ministries since Autumn 1994 - 2001 
 
Our impression is that spatial planning system quickly responded to energy 
policy goals maybe because of the close relationship of the ministries and the 
shared head of power. 
 
7. Who are the main stakeholders in the development of wind energy, at 
the national level?    
• Environmental groups 
• Industry groups 
• Owners groups 
• Community groups 
 
What are each of their roles? 
 
8.  With respect to wind energy, what requirements for regions and 
municipalities were specified by the national spatial planning 
department?   
*We have done reading about this question, but still feel uncertain about 
the specific requirements as opposed to recommendations.  What 
exactly were regions and municipalities required to do, versus what 
were they asked or recommended to do? 
1988 Regions were required to plan for wind energy 
1994 (Circular 21) Municipalities required to address wind energy in municipal 
plans 
1999 (Circular 100) 
Examples where municipal plans were overruled by the State 
 
9. Has Denmark’s energy policy been a clearly articulated and strong 
policy over the years?   
Specific (numerical) targets which can realistically be met 
Administrative, financial, technological barriers to policy implementation are 
addressed and overcome. 
(If yes) has this clarity been helpful to guide spatial planning processes at the 
regional and municipal levels? 
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TRANSCRIPT 
Interview Date/Time:  31 March 2004, 14:00 
Location:   Copenhagen, Denmark 
Subjects:   Steffen Rønsholdt Nielsen, Danish Energy 
Authority 
Skjold R. Nielsen, Spatial Planning Department 
       
 
Reflections on the interview: 
The purpose of this interview was to clarify the roles of the energy authority 
and spatial planning department in the development and implementation of 
wind energy in Denmark. It was also to get an insight into the broader policy 
context and policy setting process that has guided the implementation of wind 
turbines in Denmark. We also wanted to understand some of the political 
motivations behind the published policy documents. 
 
To prepare for this interview we developed and sent the interviewees a simple 
interview guide with a list of nine questions that we thought would fulfil the 
purpose of the interview. Our goal was to ask questions that would stimulate a 
discussion about issues that we couldn’t read about, but rather would add to 
our knowledge about these topics.  
 
Interview Summary (5 minute segments): 
 
1. We began the interview with an introduction of ourselves and our 
project. Question one has wind energy been successful in Denmark? 
There was reference to the new announcement of the replacement of 
turbines. The government is still offering incentives for on and off-shore 
wind turbines. The key point is that it is still on the political agenda. 
Wind energy is also getting to be an economically competitive source 
of electricity generation. Wind is a success for both the Energy 
Authority and the Spatial Planning Department (SPD) but there has 
been conflicts with neighbours and landscape so it is therefore not a 
clear success story for SPD. Wind Turbines have evolved to eliminate 
problems with noise for example because of rules set out by the SPD. 
 
2. In the beginning there were some problems with wind energy 
implementation because the Ministries had different objectives, Energy 
Authority’s goals have been economically driven while the Spatial 
Planning Department’s overriding goals were nature protection. This is 
perhaps best illustrated by the national target of 1500MW which the 
Energy Authority thought should be a minimum and the Environment 
Ministry thought that this target should be a maximum. In 1994 the 
Ministries were combined, however wind was a government priority 
(even with the conservative government at the time) and a circular was 
produced for spatial planning of wind turbines before the ministries 
were joined. Even though the Government has gone through changes 
between conservative and liberal leadership, wind energy development 
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has been a red thread, even with the current Government wind is still 
on the agenda. 
3. Today there is approximately 3000MW wind energy total, including 
400MW Offshore. The Environment Minister doesn’t like wind turbines 
but he accepts them. The new agreement concerns the replacement of 
wind turbines on-shore, by replacing old turbines with new, the installed 
capacity will therefore increase. There will be fewer but larger turbines. 
(Q. Does the Energy Authority make targets and policy decisions in 
isolation?) Policy decisions are coordinated between the Environment 
Ministry and Energy Authority, negotiations are made by the agencies 
but are ultimately decided by the politicians. What characterises the 
Danish Energy Policy is that there has been broad political agreement. 
Currently policies can be made in isolation by the right wing party; 
previously this was not the case a broader consensus had to be 
reached. 
 
4. (Our perception in other countries is that even when national policies 
are made, spatial planning procedures can act as a barrier to the 
implementation of these policies. Has spatial planning been a barrier in 
Denmark?) Spatial planning has supported wind energy by regulation 
through rules to allow forward thinking. Strategic placement of turbines 
has helped. Conflicts have arisen because the wind is often best where 
the nature is most valued, the system has been good at solving 
conflicts. In the beginning conflicts were more of a problem and the 
Ministers recognised and discussed this issue. The time when the 
Ministries were joint together has taught the two Ministries to work 
together. When we have to give input into governmental decisions we 
have a tradition of communicating in this process. The public servants 
agree before they advise there Ministers on decisions. (Q. When the 
municipalities were to include wind in their municipal plans were there 
any that refused?) There were some that were slower to implement the 
plans. The poorest areas of the country were on the west coast and 
they were quick to take up the plans because there were a lot of 
financial incentives in doing so. 
 
5. Not many problems in implementation in Western Denmark as opposed 
to Eastern Denmark.  Municipality is interested in development 
because there are ‘Tax spinoffs’, therefore it was in their interests to 
make the plan. (Q. In the places that were slow to make plans was 
there still a desire to install turbines and people didn’t know where to 
put them or none?) Both, in West Denmark there are not so many 
people and therefore not many turbines, the problems occurred when 
individual turbines started going up everywhere. Replacement program 
– new turbines can not necessarily replace old. These days wind 
turbines over 80m need EIA. (Q. Can new sites for new turbines be 
based on existing municipal plans?). New initiative to address this 
issue, to consult all counties and municipalities. They have to (use 
planning) to take into account that there is a new economic incentive 
for the replacement of old turbines that require new locations. Problems 
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may arise because previously neighbours may not have been 
accustomed to living near a turbine are becoming neighbours to 
turbines also cross municipality conflicts are arising due to the size, 
then regions get involved?? In Arhus new turbines can only go where 
old turbines where, even though it may not be the best location people 
are used to them. Neighbours Against Wind Turbines Association 
(NAW) becoming bigger IN THE LAST 5 YEARS. 
 
6. Analysis in the UK of headlines against turbines, it is limited to a small 
number of authors and is not reflective of a wider community opinion 
but instead a vocal minority who can communicate well through the 
media, giving perception. At least 200000 people in Denmark have 
shares in turbines across Denmark, meaning that at least there is a 
substantial segment of the community that supports wind energy. The 
chairman of the energy committee in Parliament is the head of NAW 
land did not agree to the green part of the new agreement. She 
became chairman when the Minister changed. There are a handful of 
people speaking very loud. The handful is changing (more powerful??) 
On land the main issue is the replacement of turbine and offshore. The 
largest economic incentive at the moment is given off shore, with 
regard to onshore if you put up a new turbine there is a ceiling. If you 
are part of the repowering program there is more money to be made. 
(Q. Has the system of economic incentives been in place for a while?) 
Since 1990 there has been a fixed feed in tariff until 2002, this tariff is 
being gradually reduced.  
 
7. Before 1990 was there some other system of economic incentives. 
Investment subsidies plus fixed price. Economic has followed 
technological development, has given investors degree of certainty. 
There has been a need to adjust the high degree of subsidies because 
in some cases the current rate can lead to over compensation. One 
reason for subsidy reduction also gives the incentive to make the 
technology more efficient. (Q. In the beginning was that a response to 
an energy policy?) Yes. In 1988 Denmark had initiated its first co2 
reduction targets. The spatial planning system also responded Energy 
2000? Committee for the placement of turbines with Energy Authority, 
nature protection and SPD. In addition to law a directive or circular was 
made, because of the Brundtland Report.  
 
8. Obligations were also made to the utilities to share in the 1500MW 
targets. In the late 1980s the tax incentives in California stopped and 
had a negative effect on the Danish manufacturers, who went bankrupt. 
The first national directive to the counties came at this time but was not 
necessarily related to what happened in California. (Q. Was there some 
other reason for the national directive then?) There was a national 
policy to lower greenhouse gases, but there was not only economic 
support measures and planning policy there was also research and 
development funding that was quite significant in driving wind energy 
development. Riso has been responsible for mapping wind resources, 
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working with industry, technological developments. The home market 
has been a very important show case for the industry but it is still the 
world market that has driven the development. Nonetheless the Danish 
home market has been a significant part of this always in the top ten 
consumers. (Q.Who are the main stakeholders involved in wind 
energy?) The industry, the utilities, the wind owners, private investors, 
environmental interest groups – nature protection, electricity 
consumers.  
 
9. Offshore has more stakeholders including fishing, shipping industry etc. 
(Q.How are stakeholders (land based) involved in the policy setting 
process)?  For larger turbines, the stakeholders are involved in formal 
regional planning processes and EIA processes that are set out by the 
EU.  Public consultations, plans are made public for 8 weeks where 
people are invited to comment on plans. If the proposed place is 
particularly significant the nature protection association gets involved. 
The two biggest and strongest organisations are the wind turbine 
owners association and the nature protection association. Nature 
Protection Appeals Board – where decisions regarding turbines are 
made. The NAW go to the civil courts if they don’t like the decisions of 
the Nature Protection Appeals Board. Decisions made about appeals 
can have economic effects for the project developer because subsidies 
are linked to time of installation.  
 
10. The Energy Appeal Board deals with issues that are associated with 
subsidies. Local plans can sometimes be invalid <<Long description of 
a case where this occurred>>. The high court overruled a decision that 
was made by the appeals board. In circular 100 you can read about 
what is required in a local plan, minimum and maximum heights, which 
were seemingly missing from case referred to above.  
 
11. Juridical problems have economic consequences. Energy Appeals 
board deals with issues associated with grid connection issues and 
subsidy issues. The Energy Authority supports the appeals board with 
information for cases. The Nature Appeals Board handles spatial 
planning issues. You can always appeal to the courts with planning if it 
is a legality or justice question. 
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Additional questions (1) to Skjold Nielsen:  
1. With regard to wind energy what was the main goal of spatial planning  
policy? Was it landscape protection or was it designed to help achieve wind 
energy targets or to balance the two objectives?  
 
2. Did the planning policy for wind energy achieve what it set out to  
achieve?  
 
3. In your opinion, have existing wind turbines been integrated well with the  
Danish landscape?  
 
Response:  
1. The main goal was to balance the two objectives.  
2. Yes I think so.  
3. Not always. The problem is the distances between the groups. The  
distances are often 2,5 - 3 km or less. The twice or more would be much  
better.  
  
Additional questions (2) to Skjold Nielsen: 
We are unclear about the first direction to the regions in the late 1980's,  
when they were requested by the national government to include wind 
turbines in  
the regional plans.  What form did this request take?  Were they required to  
include wind turbines in the plans or was it optional?  
 
We also have two questions about Circular 100.  
 
First, why was Circular 100 created?  Was it created in response to some  
problems? And if so, what kind of problems?    
 
Second, why was the content of Circular 100 so specific, when in the past  
the national government had left decisions about specific implementation 
details  
to the regions and municipalities?    
 
Response 
In December 1985 the energie-minister and the electric utilities made the  
first so called 100 MW agreement - the utilities should build 55 MW  
wind power in west Denmark and 45 MW wind power in east Denmark before 
1990.  
 
To make places for the wind turbines the counties were required by the  
environment-minister to produce region plans for the wind turbine-farms. The  
first 100 MW agreement was realised in 1991.   
 
In March 1990 the government and the opposition made a new 100 MW 
agreement - 100 MW of wind power before 1994. This time a Committee on 
Wind Turbine Location of the Ministry of Environment in 1991 and 1992 
recommended  
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municipal planning for wind turbines and in 1994 the municipalities were 
required by the environment-minister to produce municipal plans for wind 
energy (Circular 21).  
 
Circular 100:  
During the 1990's the wind turbines became bigger and more effective and  
the local interest for owning wind turbines grew. The conflicts for the  
landscape and the neighbours also grew and the visual impacts were no  
longer a local but a regional/national problem.  
 
Moreover the planning acts had been changed in 1991. Before the regional  
plans needed approval by the environment-minister. With the new planning  
act the counties can agree to the plans if there are no conflicts between the  
plans and the national interests. Therefore it was necessary with a very 
specific circular.  
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APPENDIX D 
DANMARKS NATURFREDNINGSFORENING (DN) INTERVIEW 
 
INTERVIEW GUIDE 
 
The purpose of this interview is to gain additional perspective on the 
implementation of wind energy in Denmark. We have already interviewed 
stakeholders that represent different levels of government and policy making 
but have not yet established the role of other stakeholders in wind 
implementation processes. 
 
The secondary purpose of this interview is to clarify our understanding of the 
appeals process for wind energy projects, specifically the role of DN in this 
process. 
 
Our interview will be based on the following list of questions. 
 
1. A brief overview of your role in DN and the main functions of the 
organisation. 
2. Is wind energy a “success story” here in Denmark, as it is widely 
perceived to be internationally? 
 
Was the national wind energy policy an ‘aggressive policy’ in that it was 
decided at a higher level and implemented at all costs – cost nature and 
landscapes. 
 
3. What is DN’s role in resolving conflicts between renewable energy and 
landscape protection at both the national and local levels? 
4. What has been the role of DN in the implementation of wind energy in 
Denmark? 
  Role in national policy making 
  Role in local municipal and regional planning 
 
How does DN see the role of municipal and regional planners as fairly 
balancing stakeholder interests? 
 
  Role in appeals process 
 
How effective is the appeals system – Does it allow for the appeal of all cases 
DN are concerned with? 
 
Is the appeals system well balanced to address the concerns of all interested 
parties? 
   
Who in the community does DN represent in the appeals 
process? 
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TRANSCRIPT 
Interview Date/Time:  15 April 2004, 10:00 
Location:   Copenhagen, Denmark 
Subjects:   Birgitte Bang Ingrisch, Planning Law Specialist 
        
 
Reflections on the interview: 
The primary purpose of this interview with DN was to gain additional 
perspective on the implementation of wind energy in Denmark.  Through 
recommendations by Ole Jess, Hans Christian Sørensen, Jesper Holm, and 
the representatives of the ministries we had identified DN as a major 
stakeholder in the implementation of wind energy in Denmark.  We anticipated 
that this interview might provide an alternative perspective to those presented 
by the planners and civil servants we had talked to previously.   
 
The secondary purpose of this interview was to clarify our understanding of 
the appeals process for wind energy projects, specifically the role of DN in this 
process. 
 
Interview Summary (5 minute segments): 
 
1. The interview began with a brief introduction to ourselves and our 
project.  I introduced our planning background and described our 
interest in planning for wind energy and the problems in our home 
countries, and the idea that the Danish spatial planning system might 
provide some interesting lessons.  I explained the other stakeholders 
that we had talked with and why we wanted to talk to DN.  Next I asked 
Birgitte for a brief introduction of herself and her role at DN.  Her 
education was from TekSam.  She has worked with planning, but not 
as a planner, with DN for the last 8 or 9 years.  Before that she worked 
as a planner in Frederiksborg County, “from the other side of the table.”  
Her role at DN is to help DN’s local committees (2000 volunteers 
around Denmark) who work with all the stuff (planning related 
concerns) that comes from the counties and municipalities.  The local 
committees monitor planning decisions and make complaints or 
meetings with the municipalities as necessary.  Birgitte provides help to 
these committees as necessary as an expert in spatial planning laws.  
Role is not to be the planner but to know what is possible for DN to do 
in concrete cases.  Nowadays it is not very often that she works with 
wind energy cases, because wind implementation has been ‘put in the 
system’ and is not very often a local planning issue. 
 
2. It is not very often that permission is requested to raise a single turbine, 
since mostly large parks are being built today.  Large parks have been 
planned and fought over years ago, and these do not give many 
problems to DN.   Also, off-shore wind farms create different problems, 
not local planning problems.  When Birgitte started in the mid-90s this 
was a big issue.  Just after she started DN produced the very short 
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brochure “Vindmoeller i nabolaget?” which briefly presents DN’s stance 
on wind turbines.  Brochure was designed for local committees and 
outlines what is the law, when can I complain, and so on.  [I HAVE 
TWO COPIES OF THIS BROCHURE NOW.]  Brochure gives DN’s 
perspective quite precisely.  Also outlines the Danish planning system, 
including the difference between permission procedure for a single 
turbine vs. 3 or more turbines.  In cases where a single turbine is 
proposed, anyone can complain within four weeks.  In cases where 3 
or more turbines are proposed there will be a proposal and then there 
is an 8-week comment period, which is open to everyone, before 
politicians decide on the proposal.  After those 8 weeks there is not 
really anything to do, since bad planning is not illegal.  After the 8 
weeks people expect that the democratic process has had a chance to 
work.  (Q. During the 8 weeks, can anyone complain or is the process 
limited to certain people or organisations?)   It is not a complaint, it is a 
comment period, but anyone can comment during this time. 
   
3. Once the politicians have decided, there is nothing to be done UNLESS 
there is a legal problem.  Then you can go to the Nature Appeals 
Board.  Once a plan is approved this board will only look at the legality 
in the plan.  Again, bad planning is not illegal.  Another important point 
is that the county makes the regional plan but the municipality makes 
the local plan.  Usually DN does not get involved in a specific project 
until a local plan has been made, because this is when the specifics 
such as number of turbines, height, etc. are defined.  (Q.  Do you think 
that wind energy is a success story here in Denmark?)  Yes, definitely.  
This is based on the percentage of energy coming from windmills (13-
14%).  Also there are now 4, 5, 6 very large parks at sea and more are 
coming.  There are a lot less conflicts with sea parks than there were in 
the beginning.  DN believes that sometime in the future Denmark could 
have all energy from windmills, maybe in combination with hydro from 
Norway and renewable energy also from Sweden (hydro and biomass, 
but not nuclear!).  DN is working for this 100% renewable goal.  (Q.  
What has been the role of DN is resolving conflict between 
landscape protection and renewable energy in the form of wind 
turbines?  How has the organisation addressed this conflict?)  
Within DN there is a conflict too. 
  
4. Six or seven years ago Birgitte was responsible for designing a 
publication that outlined the organisation’s stance on windmills in the 
landscape.  “How do we do it so that we do it well, and how do we want 
the landscape to look with a lot of windmills.”  The goal was to show the 
local committees when it was OK to complain and when the energy 
side was more important than the landscape side, because there IS a 
conflict.  When the publication was ready to be printed, it was thrown 
out because the leaders of DN could not make up their minds on this 
question.  A lot of people at DN do recognise that renewable energy 
and landscape protection are different sides of the same issue.  But a 
lot of people who are active at DN don’t have the energy side, they just 
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love nature or birds – they have a narrow interest – especially the local 
committee members.  This conflict is something that cannot be fully 
resolved within the organisation, but those that recognise the energy 
side (usually staff members in the central office) and know that 
renewable energy is also important try to communicate this to the local 
people.  An example of this is test mills or the location of very large 
turbines for testing purposes.  Local people are often strongly opposed 
to test mills – these can be very large and people don’t want to see 
them, but it is critical to test these large turbines and this testing has to 
happen SOMEWHERE.  The stance of the central DN office is often 
misunderstood, not because they think that landscapes are more 
important than energy or energy is more important than landscapes, 
but they recognise that it is necessary to live with windmills if progress 
is going to be made.   
 
5. (Q.  Some people believe that Denmark’s national energy policy 
regarding wind energy has been very aggressive or “top-down,” 
pushing windmills into the landscape through economic incentives, for 
example.  Can you comment on this idea of “strong national policy” and 
the role that this policy has played?”)  It was necessary to support wind 
energy to get it going, and also to support the wind turbine industry.  It 
is important to provide this support if you want to change something.  
The wind energy was up against coal, oil, nuclear – all those awful 
things that were also very cheap.  To me the policy was all right, but 
now we see some problems, such as old bad mills that don’t produce 
much energy and are placed in valuable landscape areas.  It is very 
hard to get them removed from the landscape.  In those years, there 
should have been arrangements made for the eventual removal or 
turbines, so now there are inefficient turbines cluttering up the 
landscape.  <Reference back to brochure, written in 1998, which says 
that the national goal of 1500 megawatts could have been met with 
fewer turbines.> For example, it would be better to have a few large 
parks at sea that no one had to look at, to reach the MW target.  Off-
shore is the future.  3-5 years ago the island of Samsoe set a goal to 
be 100% reliant on wind energy within 10 years, and also implement 
other sustainable practices, and Birgitte believes that Samsoe 
succeeded in this.  It is possible to change a lot of things, but it costs 
something.   
 
6. For example, there is a program where you can pay something, maybe 
600 kroner per year, to get all of your electricity from renewable 
sources.  It does cost something, but really it is very little extra.  Birgitte 
doesn’t think that people know how little extra it costs.  When people 
find out, and find out the consequences of not doing anything…. But a 
lot of people have to be convinced.  (Q.  The next few questions are 
about this history of the role that DN has played in the implementation 
of wind energy, in different ways.  To begin, what has been the role of 
DN in national policy setting?)  We haven’t played a very active role in 
national policy.  We have been pro-wind.  When the parks at sea 
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started up we were for this (with one exception).  We didn’t play an 
active role, but by not doing anything, we supported that national 
policy.  (Q. What about the role in regional and municipal planning?)  
The local committees are involved in the planning processes.  The local 
people always comment on the regional plans when they are made 
every four years.  Of course there are problems with some of the areas 
that are chosen for windmill parks.  From the main office the message 
was that we have to support wind energy, but maybe changes in 
location could be suggested.  In some counties there are problems 
where a park is placed in a certain place because a particular farmer 
wants to quit farming and make his money from wind turbines.  But 
that’s not planning, because it’s driven by economic values and not the 
balancing of conflicting interests.  In general, DN has been very 
positive in the wind planning process.  The alternative to the plans 
was the single mills here and there with no clear organisation, 
different heights, very cluttered appearance.   
 
7. (Q. Can you help us understand the appeals process?  Is it correct that 
in cases when there are more than 3 turbines proposed, first a local 
plan is created, then there is an open 8-week comment period open to 
everyone, and after that the plan can be appealed only on legal 
grounds?)  After the 8 weeks the process is VERY closed.  (Q. Who 
can appeal a legal problem?)  People with a legal interest.  But this is 
not a very narrow field – it still includes almost anyone who is 
concerned.  It is anyone’s right to appeal.  It is of course mainly big 
organisations like DN, the bird organisation, or the neighbour’s 
association that make the appeals in practice.  But in theory anyone 
could appeal.  (Q.  Are appeals common or is it more common that 
problems are resolved before the plan is approved?)  Appeals are very 
common.  It is common that the proposal and the approved plan are 
the same, because the municipality has already decided what they 
want to do.  If you think there’s a legal problem it is very important to 
comment during the 8-week period, but if these are not taken into 
account then you can appeal.  If a municipality sees that comments 
made during the 8 weeks are easy to take into account, they are likely 
to do so.  But often it is a very closed situation, where a particular 
farmer wants to build turbines, and if they aren’t approved in the 
proposed location then they will not be built at all.  There has to be an 
investor at the level of the concrete local plan, so there are always the 
constraint of the investor’s wishes, which complicate the planning 
process. 
 
8. In the regional plan it is often more balanced – they have to balance 
interests more than they do in the local plans.  The local plans are often 
too influenced by economic interests.  (Q. But the local plans must be 
in line with the regional plans?  So if a proposal is made it must be in a 
designated area?)  Yes, 100%.  Unless an amendment is made to the 
regional plan.  It is always possible to make a proposal for an area not 
designated in the regional plan, but it is more complicated than if the 
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proposed park is in a designated area.  (Q. Do you think the appeals 
system is well-balanced and open enough?).  Yes, yes.  It is very 
democratic actually.  To me it would not be more democratic that every 
time someone complained a project would be stopped, because there 
is always someone who has a complaint.  To me the main problem is 
that a lot of people don’t know their rights.  People do not understand 
the planning law and how to work with these laws.  This is a way that I 
can help when people call.  Planning is very specialised and not many 
people – even only a few lawyers – know planning laws.  Publications 
like “Vindmoeller i nabolaget?” are designed to help people know their 
rights.  This publication is one of 12 on all different topics – roads, 
chicken farms, etc.  The system is not a guarantee that people are 
heard, but there are a lot of possibilities, especially if you take it all the 
way to the Nature Appeals Board.  This Board is balanced and 
represents the whole Parliament.  They are used to looking at cases 
and not politics.  I am pretty confident with the system we have, and I 
use it a lot so I can see that there are a lot of possibilities.  The problem 
is to have time to complain about all the relevant cases.   
 
9. [Frederik (other planning support staff-person in office): I write 3 or 4 
complaints every week about planning issues, and we could write 
more.]  The DN system is that the local committees have to catch the 
cases.  They have to watch the newspaper announcements and then 
either do something (make a complaint) themselves or contact Birgitte 
and Frederik for help.  There is another law, called the Nature 
Protection Law, which is also relevant in some cases, rather than 
planning Law. Nature Protection Law is very interesting because DN is 
written into that law as the only ones who can complain, except for 
neighbours and those seeking permission.  DN has been active since 
1911.  <<Discussion of nature protection law and division of labour in 
main office.>> Very often we tell the local committees that a particular 
case is not worth a complaint.  It is not enough to think something is 
awful, you have to know why it is a problem, and have a legal basis for 
concern.   
 
10. (Q. Who in the community does DN represent?  Local residents? 
Members only?)  We represent all of our members first of all, and the 
few of our members who make up the local committee.  For almost 
every municipality in Denmark there is a local committee of 5-10 
people, and maybe about 500 members of DN.  The committee is 
made up of a chairman, who is the contact person for the central office.  
The committee watches the newspapers and looks at planning 
announcements.  But there may be up to 15,000 people in a 
municipality, and sometimes one of these people, who is not a member 
of DN, calls me to say that a project is proposed but the local 
committee is not acting because it is someone’s cousin, or something 
like this.  Of course I take such a situation very seriously and I try to 
provide support and contact the local committee.  Sometimes the 
members of the local committees are also local politicians, on the 
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church board, etc.  In cases where there is a conflict of interest with the 
local committee I would offer to write the complaint.  DN represents 
nature, in its various forms.  In large cases, such as a highway 
proposal, it is natural for the central office to act as the coordinator.   
End Transcription. 
